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Summary 
 
This dissertation empirically examines urban growth in China since 1990. Most 
studies in the extant urban economics literature focus on western countries. Empirical 
studies on China’s urban development are few. Our study contributes to the literature 
in several ways. First, we provide a more systematic examination of the urban growth 
experience in China. We do so by examining several urban growth measures as well 
as the interactions between them. Second, we incorporate both the urban economics 
and economic geography theories in our model. Thus we investigate not only the 
effect of internal determinants on urban growth but also the spatial determinants as 
well as the spatial interactions among the cities.  
 
We employ three urban growth measures, namely wage rate growth, per capita GDP 
growth and population growth. Wage rate growth measures urban productivity growth, 
whereas per-capita GDP growth reflects investment in export industries in Chinese 
cities. Meanwhile, the population growth can be influenced by labor mobility barriers. 
Given the imperfect labor mobility in China and the investment and export-driven 
urban growth, these three growth measures are not highly correlated across cities. It is 
therefore important to study the different determinants of these growth measures and 
to understand the interactions between them. Our database contains 228 cities of 
prefecture level or above, which represent about 75% of total urban population.  
 
Our empirical results show that an increased labor supply has a negative impact on 
- VIII - 
city wage rate growth and per capita GDP growth. High GDP growth will attract more 
migrates into the city. Human capital is found to have a positive impact on urban 
productivity growth. These findings appear consistent with the literature. We also find 
cities to influence and to be influenced by the surrounding cities. Proximity to large 
urban markets can help to raise wage growth and proximity to high growth cities 
helps to boost both wage and per capita GDP growth. We find that the wage rate 
growth would be slower, other things equal, for cities near high-education-level cities, 
possibly due to competition for high-skill jobs. Our results also show that urban 
growth tends to be strongest in the east coast but weakest in the western regions.  
 
Our findings have useful policy implications. For example, we show that a reduced 
state-owned-enterprise (SOE) share of labor force enhances a city’s growth 
performance. We also find that a higher education level for the labor force enhances a 
city’s wage-rate growth. Thus continued SOE reform and investment in human capital 
will raise urban productivity. We find that foreign direct investment (FDI) has a 
significant positive impact on per-capita GDP growth, reflecting an investment and 
export-driven urban economic growth pattern. But we find little positive impact of the 
export oriented investment on local labor productivity as measured by wage rate.  
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This dissertation empirically examines urban growth in China since 1990. We seek 
to understand what the drivers of economic growth for Chinese cities are. In 
particular, we will investigate how the market forces identified by economic theories 
have influenced urban growth during China’s economic transition period and how 
such influences were affected by factor mobility and spatial interactions between 
cities.  
 
This study is motivated by three reasons. First, most studies in the extant urban 
economics literature focus on western countries. Empirical studies on China’s urban 
development are relatively few. China’s rapid urbanization in the past 20 years 
provides a good opportunity for us to apply new urban economics and new economic 
geography theories. Urban growth performance in China varies across regions 
resulting in unbalanced development. More studies are needed to explain the causes 
of such unbalanced development. 
 
Second, we develop a more systematic method of examining urban growth that takes 
into account spatial interactions between cities and possible labor mobility 
constraints. We employ three measures of urban growth; they are wage-rate growth, 
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per capita GDP growth and population growth. Wage-rate growth measures urban 
productivity growth, whereas per capita GDP growth reflects investment and 
meanwhile, the population growth is influenced by labor mobility barriers. These 
three growth measures are not highly correlated across cities in China. On one hand, 
high wage-growth cities may not be able to attract large numbers of workers because 
of labor mobility constrains. On the other hand, wage-rate growth may deter FDI 
that focus on labor-intensive export industries. Therefore it is important to study the 
different determinants of these growth measures and to understand the interactions 
between them. 
 
Third, our study can provide useful policy implications. We test the impact of 
state-owned-enterprise (SOE) share in employment and foreign direct investment 
(FDI) on labor productivity and per capita GDP growth. The findings reveal how 
continued SOE reform and open-door policy will affect urban growth. Moreover, our 
findings of geographic and spatial interaction effects on urban growth can help the 
development of policies to promote economic growth in China’s western regions. 
 
1.2 Objective and Scope 
 
The objective of this study is to provide a more systematic examination of the urban 
growth experience in China by incorporating both new urban economics and new 
economic geography theories. New urban economics, on the one hand, focuses on 
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internal determinants of urban growth, such as human capital and industrial structure. 
The new economic geography, on the other hand, focuses on location factors and 
spatial interactions. We want to find if the key growth determinants found in western 
countries also explain the cross-city growth variation in China. We seek to 
investigate spatial determinants as well as spatial interactions among the cities.  
 
This study covers 228 cities of prefecture level or above in China, which account for 
more than 75% of the total urban population. These cities are chosen because they 
exist continuously during the whole study period1 and have relatively complete data. 
We focus on the variables found significant in most extant studies and incorporate 
new urban economics and new economic geography theories. The city-level data we 
use include information on demographic, economic, social and geographic 
characteristics. We use population growth, wage growth and per capita GDP growth 
as different measures of city growth considering the imperfect labor mobility and 
low correlation among these three measures. Our model examines not only the 
effects of exogenous variables on these growth measures, but the interactions 
between these growth measures as well. We employ three-stage-least-square method 
to estimate the structural equations for these three growth measures.  
 
1.3 Theoretical Significance 
 
                                                        
1 The study period is from 1990 to 2003 based on data availability. We do not include those new born cities in our 
study because of the unavailability of data. 
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Studies on economic growth have attracted renewed interests since late 1980s and 
new insights were gained on urban growth in 1990s. Studies on economic growth 
were initially focused mainly on economic growth in different countries (Barro, 
1991/1992; Baumol, 1986; Lucas, 1988; Porter, 1990; and Romer, 1986). Recently 
urban economists have shifted attention to the growth determinants across cities. In 
particular, the new urban economics theory focuses on factors such as knowledge, 
skills, agglomeration and spillover effects (Rauch, 1991; Glaeser, 1992/1995). At the 
same time, the new economic geography literature links geography and economic 
growth. New urban economics and new economic geography now provide the 
foundations for urban growth studies.  
 
The theoretical significance of our study lies in two ways: Firstly, we provide a more 
systematic examination of the urban growth experience in China. We do so by 
examining three urban growth measures as well as the interactions between them. 
Wage rate growth, per capita GDP growth and population growth are employed to 
represent productivity, investment in export industry and city size separately. The 
imperfect mobility of labor market reduces the correlations among the three growth 
measures. Our study provides insights to the different determinants of these growth 
measures and the interactions among them. Secondly, we incorporate both the urban 
economics and economic geography theories in our model. Thus we investigate not 
only the effect of internal determinants on urban growth but also the spatial 
determinants as well as the spatial interactions among the cities. Few extant studies 
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examine the spatial interactions among Chinese cities. Our study thus extends the 
literature on Chinese urban growth.  
 
1.4 Practical relevance 
 
Our study also provides useful policy implications. For example, we show that a 
reduced state-owned-enterprises (SOEs) share of labor force can enhance a city’s 
growth performance. Thus the continued SOE reform implemented by Chinese 
government will help to raise urban productivity. We also find a higher education 
level for the labor force a key determinant of labor productivity growth. So 
investment in human capital is essential for government to boost China’s urban 
productivity growth. We also find that foreign direct investment (FDI) has a 
significant positive impact on per-capita GDP growth, reflecting an investment and 
export-driven urban economic growth pattern. But we find little positive impact of 
the export oriented investment on local labor productivity. In other words, FDI has 
failed to raise labor skills in many cities. Thus, future policies should encourage FDI 
to invest more in labor skills in order to maintain a sustained urban economic 
growth.  
 
1.5 Organization of this study 
 
This thesis is organized into seven chapters. Following this introduction chapter, 
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chapter II reviews the relevant literature that lays the theoretical foundation and 
empirical ground work for this study. Chapter III summarizes the urban development 
progress in China during our study period, focusing on the main urban and migration 
policies that affected the urbanization process. Chapter IV discusses the 
methodology for this study, including the theoretical framework and our empirical 
hypothesis. The measures of the growth performance and the determinant variables 
are explained. Chapter V describes our data and their sources. We also discuss the 
general urbanization pattern in China based on the summary statistics. Chapter VI 
presents the empirical results and interprets the findings. Chapter VII concludes and 
discusses the implications of our findings. We note the limitations of this study and 
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 CHAPTER II: Literature Review 
 
Economic growth is one of the central topics in economics. The evolvement of 
relevant theories can be found in the traditional neo-classical growth model, the 
cross-country empirical studies and the new human-capital and cross-city growth 
studies. We outline the structure of the relevant literatures below. 
 
2.1 Growth theory and cross-country study 
 
2.1.1 Capital, population and steady growth. 
 
Capital and labor are two basic factors of production. Solow(1956) proposes a 
two-factor model αα −= 1LAKY  as the start of neo-classical growth theory. This 
model accepts all the Harrod-Domar assumptions except the fixed proportions 
between capital and labor. The production function ),( LKFY = is assumed to be 
constant returns to scale and labor growth n  is exogenous. Accumulation of capital 
stock is from saving which is part of output and the ratio of capital to labor 
is defined as
sYK =&
LKr /= .  
 
From the assumptions above, Solow derives nrrsFr −= )1,(& , which means the 
capital-labor ratio change is determined by output per worker and the increment of 
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labor. When 0=r& , the capital stock expands at the rate of , the output will also 
grow at the same rate because of constant returns to scale. When  
holds, it can be maintained and the economy arrives at a steady state. If 
and r would increase to r*. If 
n
nrsFr /)1,(* =
0*, >< rrr & 0*, <> rrr & and r would decrease to r*. 
The steady state in Solow is a stable equilibrium on which growth is determined 
externally by the growth of labor force. 
 
It is not difficult to get the implication from the Solow model that, the growth rate of 
economy should show convergence over time because each economy will approach 
to its steady state. That means developed economies will grow slower than 
developing ones as the developed countries are more close to steady state. Maddison 
(1982) uses macro-data from sixteen countries and get a negative relationship 
between growth rate and initial level of output during 1870-1979. Real GDP per 
working hour is examined and shows convergence phenomenon as Solow model 
predicts. His paper is the first one to test the connection between growth rate and 
initial productivity level among countries. Baumol (1986) extends Maddison’s 
discussion. He uses the same dataset in Maddison (1982) but provides more 
implications. The convergence in industrialized economies and planned economies is 
the result of innovation sharing, much easier to imitate and investment spillover. 
Less developed countries are not in the convergence club and benefit little from it. 
One important conclusion Baumol gets here is that the current productive capacities 
of different economies are affected by earlier events and such events may continue to 
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exercise profound effects tomorrow. Another implication is that the short-run 
phenomena may mislead researchers. More powerful and persistent forces should be 
focused on, which will be reflected in the long-term trends. De Long (1988) 
comments on Baumol’s paper and thinks that sample selection bias would cause 
illusion of an inverse relationship. After adjusting the 1870 income data, he gets the 
conclusion that convergence is not clear or at least the forces making for 
convergence are little stronger than forces for divergence. De Long proposes that the 
absence of clear convergence will make us realize that technology transfer might not 
be inevitable. Poor economies would not achieve the same standards of living as 
developed countries after hundreds of years if they could not enjoy the spillover 
benefits. The dispute on growth convergence never stops but two papers, Lucas 
(1988) and Romer (1986), make the research on economic growth go one big step 
further. 
 
2.1.2 External economies with respect to Human Capital 
 
Lucas (1988) is the first paper to incorporate human capital theoretically into the 
neoclassical growth theory based on Solow model. He developes three models in the 
paper: a model emphasizing physical capital accumulation and technological change, 
a model emphasizing human capital accumulation through schooling, and a model 
focusing on human capital accumulation through learning-by-doing. Lucas’ insight 
comes from the divergence fact he observes on the growth rate of countries. The last 
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two models are his great contributions as he incorporates human capital into 
neo-classical growth theory firstly. In the second model he replaces the labor N to 
effective labor which is determined by number of workers N, 
skill levels of the workers h and fraction of non-leisure time devoted to production u. 
Follow the same calculation as that in Solow’s model, the new model exhibits 
sustained income growth from endogenous human capital accumulation alone 
without external growth engines required. The wage growth rate 







depends on the growth of human capital growth v. This model explains why richer 
countries grow faster than poorer countries and the economy takes off in several Asia 
countries. The third model studies another way of human capital accumulation – 
learning by doing. The growth of skills is assumed to be determined by the time 
spent on production. The result shows producing high-learning goods will lead to 
higher real growth. This model indicates that the differences in growth rate across 
countries have no relationship with income levels. Each country would produce 
goods which its human capital endowment suits and people accumulate skills by 
doing what they are already good at doing. Romer, another giant in this field, 
presentes a long-run growth model in his 1986 paper. Knowledge is assumed to be a 
factor that has increasing marginal productivity. The increasing returns to scale of 
knowledge and the decreasing returns of physical capital coexist in the model. 
Romer concludes from his study that growth rate could be increasing over time and 
large countries may always grow faster than small ones. Three elements are 
important in the model – externality, decreasing returns in output production and 
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increasing returns in knowledge. This model is significant as he adds the new idea 
(increasing returns of knowledge) into the old tool (decreasing returns in production) 
and it could explain the cross-country growth well. Mankiw, Romer and Weil (1992) 
shows that if the Solow model is augmented and includes accumulation of human 
capital, countries will converge when holding population growth and capital 
accumulation constant. It also implies that differences in saving, education and 
population growth can help to explain cross-country income differences. That 
provides a direction for future research on cross-country growth.  
 
2.1.3 Empirical study on cross-country growth 
 
Besides human capital and knowledge spillover, there are other drivers of economy 
growth being the interests of economists as well. Barro (1988) provides an 
endogenous growth model that would generate long-term growth without relying on 
technology or population growth based on Romer (1989) and Lucas (1988). He 
examines the government policies’ effects on country growth and finds public 
consumption spending is inversely related to growth but public investment is 
positively correlated with growth. The results also show a negative relationship 
between population growth and investment in human capital. Barro (1991) tests the 
growth pattern of 98 countries in the period 1960-1985 and finds real per capita GDP 
growth rate is positively correlated with initial human capital but negatively 
correlated with the initial real GDP per capita. Government consumption is inversely 
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related to growth and public investment does not affect growth too much because 
government consumption would introduce distortion on market. In property rights, 
political stability promotes growth as it has positive impacts on with private 
investment through property rights, but market distortions block growth. This paper 
implies that poor countries could catch up with rich countries if they continuously 
invest in human capital.  
 
Barro & Sala-i-Martin (1992) exploits data across 48 contiguous US states and it is 
the first paper to extend research in long-run economic growth to open economies. 
This paper finds personal income and gross state product have clear evidence of 
convergence.  
 
There are a lot of papers syudying many other factors affecting growth: Alesina & 
Rodrik (1994) studies the relationship between politics and economic growth. The 
conflicts on distribution among agents endowed with varying capital-to-labor ratios 
will harm growth. The data shows the inequality in income and land distribution is 
negatively related with growth. Borts (1960) studies two approaches to connect 
resource earnings with regional growth. One approach is that growth is generated by 
earnings differentials; the other is that different production functions or the demands 
for exports cause growth. Borts examines the implications of these two approaches 
and explains the impacts from technology change, stock of capital and labor change. 
Rebelo (1990) studies long-run policy effects and how it affects long-run growth. 
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The fruitful cross-country growth studies provide solid theoretical and empirical 
foundations for future city growth study as it could be seen as an extension from 
country growth.  
 
2.2 Growth study across cities 
 
In 1990s, cross-city studies are in prosperous and they focus on open economies. 
Cities or states within one country will show more homogeneity than countries all 
over the world. That means it will be easier for us to control for common factors 
among cities and study agglomeration and spillover effects.  
 
2.2.1 Agglomeration economies in cities 
 
Chinitz (1961) studies the agglomeration in two important cities in US – New York 
and Pittsburgh. Chinitz’s paper focuses on the inter-industry influences and 
diversifications. He believes competition could improve entrepreneurship. The study 
in fact links external economies with industry structure and size which has been very 
important in future’s study in urban economics. Krugman (1991) is more interested 
in the spatial form of cities and why industries concentrate in one region without 
strong comparative advantage. Krugman proposes several forces including 
transportation cost, home market, supply-demand linkage and etc. Some forces help 
producers to agglomerate while others not. The equilibrium depends on the relative 
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magnitude of the push and pull forces. Rauch (1991) is the first to test Romer-Lucas 
human capital spillover framework in cities and he assumes such spillover is local. 
So he treats the human capital as one of the city amenities and uses wage and rent 
gradients to explain how productivity would be enhanced by human capital. His 
findings support the theory and provide strong evidence on human capital’s positive 
effects on city growth. Quigley (1998) emphasizes urban diversity and economic 
growth. He highlights four ways by which agglomeration and diversity affect growth. 
They are scale economies, shared inputs, transaction costs and statistical economics. 
The paper concludes that the diversity can be as important as scale economies in 
promoting city growth 
 
2.2.2 Knowledge spillover and human capital  
 
New urban economics is one of the main theory foundations when studying city 
growth. New urban economics emphasizes information spread which could be 
induced by knowledge spillover, learning, human capital effects and so on. Edward L. 
Glaeser is a giant in new urban economics study and he writes a lot of papers 
studying city growth and its key determinants. Glaeser et al (1992) focuses on the 
spread of ideas intra or inter-industries. Three forms of intellectual spillovers and 
externalities are Marshall-Arrow-Romer increasing returns spillovers, Jacob’s 
diversity spillovers and Porter’s spillovers from competitive locations. They are 
tested by using US urban data. This paper finds initial concentration will not foster 
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creativity, diversity is positively related to later growth and more competitive 
industries help cities grow more quickly. This is the first paper which empirically 
tests the externality effects among industries. Glaeser et al (1995) is another 
important paper examining the growth of city and city characteristics. This paper 
finds convergence of population growth among US cities but not robust. Income 
growth does not show any convergence and has no connections with initial income, 
population and past population growth. They also find manufacturing cities grow 
slower, which implies these cities are hard to transform from heavy manufacturing 
involved to service industry because the sunk investment and old capital will crowd 
out new capital. Unemployment blocks growth and human capital promote city 
growth significantly. Glaeser (2003) uses the same framework but changes the study 
period to 1990s. This paper provides some interesting results such as the negative 
relationship between city density and growth, weather’s impact on growth and etc. 
This suggests that old and traditional cities may not be attractive and some natural 
amenities like weather affect city growth as well.  
 
Glaeser also has some papers focusing on skills and learning activities in cities. 
Glaeser (2001) talks about wage premiums in cities got from high productivity. The 
wage increase has two forms: level effect (wage increases immediately from rural to 
cities) and growth effect (wage increases gradually from rural to cities). The level 
effects are caused by information externalities (intellectual spillovers) but growth 
effects are caused by human capital accumulation or labor market matching. By 
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testing the data in US cities, the growth effect is found which means human capital 
accumulation is more important than other factors. Glaeser (1998) proposes a model 
which identifies that human capital accumulation could be improved by learning 
through imitation, skill specialization and better schooling. The model predicts that 
cities will have greater utility variance and higher average skill levels. This paper 
finds that learning in cities is faster than rural areas. Then cities can attract young 
persons desiring more skills and more cities will appear if the returns on skills rise. 
As a result, industrial diversity will decrease when learning from each other becomes 
more important and cities exist to facilitate learning between people. Glaeser (2003) 
summarizes several stories on human capital and city growth. These stories explain 
why higher educated cities grow faster: consumer city view considers the skilled 
neighborhood as an attractive consumption amenity which generates growth; 
information city view thinks it is because of the spillover of ideas; reinvention city 
view believes human capital enables people to do better in adapting to new 
technology. The paper seeks to distinguish these three viewpoints and finds city 
growing is because of productivity growing instead of life quality improvement. The 
author also proposes that only those cities which could adapt to the new environment 
better can grow faster. 
 
2.2.3 Geography and inter-city interactions 
 
As the purpose of our study is to examine the determinants of urban growth, we 
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cannot ignore another big field which explains the formation of various economic 
agglomerations in geographical spaces. That is new economic geography. New 
economic geography theory provides spatial models for the formation of cities and 
explains the forces that will affect the agglomeration. The theory is very insightful 
for our study as it offers us a theoretical framework to examine the interrelationship 
among cities and how the spatial interactions affect city growth. 
 
Krugman (1991a) introduces the first basic model --- core-peripheral model to 
illustrate how the interactions among cities affected by companies’ production, 
transport costs and factor mobility. This model assumes two regions, two production 
sectors (agriculture and manufacture) and two types of labor (farmers and workers). 
Worker is the only input in manufacture sector and farmer is the only input in 
agriculture sector. Workers are freely mobile but farmers are not. Agriculture goods 
can be traded cross regions costlessly but trade of manufactured goods involves a 
positive transport cost. Given such a model, Krugman finds whether the 
manufacturing sector will concentrate in one region or evenly distributed into two 
regions depends on what he calls the centripetal and centrifugal forces. The 
immobility of farmers is the centrifugal force and forward-backward linkages are the 
centripetal forces. The forward linkage is that consumers are inclined to move close 
to producers of consumer goods. The backward linkage is that producers are willing 
to concentrate where the market is larger.  
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Fujita and Krugman (1995), Fujita and Mori (1997) and Fujita et al (1999) make the 
core-peripheral model more realistic. They assume the land is distributed uniformly. 
Transportation cost is positive for both sectors and production of agriculture goods 
uses both land and labor. The attractiveness of any location for manufacturing is 
represented by “market potential” which is proposed and studied by Harris (1954) 
and Krugman (1993). The improved core-peripheral model describes the city 
formation process as a co-evolution process in which market potential determines 
where economic activity will locate. The important point here is that the 
evolutionary model implies the self-sustaining advantages of the agglomeration 
might be more important than initial natural advantage. 
 
In Fujita, Krugman and Venables (1999), the centripetal forces include linkages, 
thick markets and knowledge spillovers or external economies. The centrifugal 
forces include immobile factors, land rent or commuting cost and congestion or 
other diseconomies. In core-peripheral model, only linkages and immobile factors 
are considered. Literatures on thick market talking about labor pooling and matching 
include Krugman (1991b), Dumais et al (1997), Stahl and Waltz (2001) and Helsley 
and Strange (1990). Knowledge spillovers and external economies are more studied 
by urban economists and the literatures include Arrow (1962), Romer (1980), 
Marshall (1890), Jacob (1969) and Porter (1990). The land rent is incorporated in the 
core-peripheral model by Helpman (1998) and Tabuchi (1998). They show that if the 
transportation cost is low enough, industries will disperse again to avoid the high 
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rent in the core.  
 
The new economics geography studies provide us incentives to study the spatial 
interactions among cities in China. Sylvie Démurger (2002) and Luo (2005) study 
the growth spillover effects in regional development in China and they find the cities 
have both pull and push forces with each other. Luo (2005) uses China provincial 
level data and applies growth potential concept into his studies. He uses the growth 
of provinces which are adjacent to the target province as independent variable and 
finds that a good neighbor will benefit economic growth. But he also proposes that 
there exist both pull and push forces. The pull forces (positive spillover effects) 
dominate the push forces in China and it implies the economic hubs would also 
benefit the surrounding peripheral cities.  
 
2.3 Studies on city growth in China 
 
Literatures studying China’s urban development are common. Those papers can be 
divided into three categories: one focusing on the migration policy’s impact, one on 
urban size and urbanization and the other one on urban growth patterns.  
 
2.3.1 Determinants of rural-urban migration in China 
 
Migration pattern is a crucial element for us to understand urban growth as it tells us 
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individuals’ motivation to move. It is also meaningful because China is not a country 
in which labor could move freely. The migration research in China can be divided 
into two groups; one focuses on the Hukou System which regulates labor movement. 
Chen and Selden (1994) examines the origin and development of Hukou System and 
its social implications. Wu (1994) discusses the measurement of population in urban 
China and the difficulties to measure the extent of urbanization. Chan (1994) points 
out that the quick urbanization process is the result of both re-classification of 
urbanized areas and rural-urban migrations.  
 
Another group of migration researches focus on the urban-urban or rural-urban labor 
movement. Zhao (1999) examines the pull factors making people return to their rural 
origins and push factors making them migrate to cities. Seeborg et al (2000) studies 
the factors affecting labor mobility. He does not provide empirical tests on his claims 
but he proposes several factors which might give us more insights. The residency 
requirement, controlled work units, certain economic reform such as SOE wage 
system reform and privatization are considered as urban-side factors. Income gap, 
agriculture market reform and labor surplus in rural areas are rural-side factors. Chen 
and Coulson (2002) uses cross-section and time-series data to test some of the claims 
in Zhao’s study. The non-agriculture population is regressed against several 
independent variables including income, FDI, government expenditure and etc. The 
results show migrants are attracted by high gross income instead of wage. Life 
quality in cities has few impacts on migration. The economic environment and 
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job-creation potential in private sector attract people significantly. Li and Zahniser 
(2002) studies the determinants of temporary rural-urban migration. They mainly 
want to know how individuals make decisions when they move. They find the least 
educated and most educated people in the rural areas are less likely to migrate. The 
rise of farmer’s income reduces migration which implies that search for higher 
income is the main reason for people to move rather than living in a better 
environment. Au and Henderson (2004) studies how migration restrictions affect 
agglomeration and productivity in China. This paper argues that the intra-sector 
migration restrictions cause insufficient agglomeration resulting GDP losses. In 
addition, the paper estimates the connections between city productivity and 
education level, FDI and public infrastructure. They find the productivity is an 
inverted-U shape function of city employment. As city moves from manufacturing to 
service industry, the peak point of the function rises.  
 
2.3.2 Urban size distribution and urban growth 
 
Urban size distribution and urbanization are another group of study in China urban 
study. City size distribution has some special features which are described as Zipf’s 
law and Gibrat’s law. They have been proved to be true in several countries of the 
world. Song and Zhang (2002) uses the theories in this field to study China cities 
because of its unique, large and complex system. Their findings show that there may 
be some non-pareto distributions in the data which the author uses quadratic items to 
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reveal. The regression results show that the quadratic model fits the data much better 
than pareto’s law. In the 1990s, the city size becomes more evenly distributed. The 
urbanization process is largely affected by open-door policies, relax of migration 
policies and industrialization of the economy. Anderson and Ge (2005) also studies 
the size distribution of Chinese cities. They find that the economic reform and 
One-Child policy deliver significant effects and cause structural change on China 
urban system. The size distribution is stable before reform and exhibits convergence 
after reform. Because of this, a log-normal specification is preferred to Pareto one.  
 
Urban size distribution also reflects the urbanization process of Chinese cities. Feng, 
Kugler and Zak (2002) uses a political economy model to study the relationship 
between urbanization and demographic change. The model is an extension of Feng et 
al (2000) and it tries to find what factors will affect people’s decision to have 
children. The birth of child is determined by both economic and political factors. The 
dependent variable in the model is birth rate and independent variables are political 
stability, government capacity to extract resources (ability to collect tax revenues 
measured by ratio between actual and expect tax revenue), real GDP per capita and 
family planning dummy. They find that political stability has positive effects on 
population growth, but government capacity and income has negative effects on it. 
The urban data and rural data show opposite results. The authors conclude that 
urbanization would be necessary for a sustained economic growth. Zhang (2002) 
studies how economic reform affects urbanization. Economic growth is found to be 
 - 22 - 
the most important driver for urbanization in the study. The interesting result in this 
paper is that it studies geographical-historical factors. The paper finds if the area is 
more urbanized in the past, it would keep faster urbanization in the future. That 
implies the initial historical advantage has a positive effect on urbanization. 
 
Some literatures seek to study the size of Chinese cities because it is hard to measure 
population in Chinese cities due to the change of criteria for city and town 
designation. Shen (2005) proposes an approach to calculate urban non-agriculture 
and agriculture population separately in order to provide some consistent urban 
population data. The definition of urban population is a quite important issue when 
dealing with urbanization study. Chan & Hu (2003) examines the urbanization in 
China during 1990s and uses new definition of urban population. Zhou (1988) (1999) 
(2003) all study the urban population counting problem including how to adjust the 
census data, new paths of urbanization and the role of floating population in cities. 
 
2.3.3 Empirical urban growth studies 
 
The third group of paper examines urban growth pattern and determinants in China. 
Chow (1993) points out that capital formation is more important in China’s 
economic growth than technical change. Lin (2000) analyzes China economic 
growth after 1978 reform based on provincial data. He finds that SOE is less 
efficient and reduces growth rate. The openness of a province has positive effects. 
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Lin and Song (2002) analyzes the connection between per capita GDP growth and 
investment, FDI, employment, government expenditure and etc. Cross-sectional 
regression is conducted and FDI, government expenditure on science and technology 
are proved to promote growth. Government size (measured by total government 
spending share in GDP) blocks growth. Investment share in GDP is uncorrelated 
with growth. This paper is the first one to check growth pattern of China cities. 
Anderson and Ge (2004) examines the urban growth in reform era and tries to 
explore the role of economic reform on urban growth. They find the openness of a 
city has a positive effect but larger state sector has negative effects. They also find 
geographic factors, industrial structure (measured by employment structure) and 
human capital accumulation (measured by fraction of people with different 
education level) are important to growth as well.  
 
Derek, Cheng & Ann (2003) is another paper studying China city growth. Their 
paper uses per capita income growth to represent city growth and tests the effects of 
openness of a city. They find the special economic zone (SEZ) status or a coastal 
location could enhance growth significantly. They also study the foreign direct 
investment (FDI) and think the high growth of coastal or SEZ cities are mainly 
because of their advantage in attracting FDI. They think the government in fact 
creates some kind of inequality by assigning different status to cities.  
 
2.4 Summary of Literature Review 
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 Most of the literatures reviewed in this chapter are based on new urban economics 
and new economic geography theory. New urban economics theory tries to explore 
the drivers of city growth. The literature has found several crucial determinants of 
urban growth, including the skill accumulation in the city, the knowledge spillover 
and externalities among industries, the diversity and specialization of these 
industries, and the competition among firms. New economic geography theory pays 
more attention to the interactions among cities. The centripetal and centrifugal forces 
will affect the agglomeration of industries through influencing the firms’ location 
decision. Core-peripheral model reveals how these pull and push forces interact 
among cities.  
 
Most empirical literatures on city growth use US data. As both the economic system 
and urban structure are different between US and China, different focus is required 
for the study of China’s urban growth. We find, however, most of the extant studies 
on Chinese urban growth ignore: 1) the effect of restricted labor mobility on urban 
growth; 2) the possible divergence between urban income growth versus population 
growth; and 3) the spatial interactions among cities.  
 
Our research aims to fill in the above knowledge gap by examining China’s urban 
growth more systematically. We examine if those variables important for western 
urban growth also apply to urban growth in China and how these variables evolve in 
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China’s transition. Our study will consider spatial interactions by employing several 
variables measuring the economic activity and characteristics of the cities 
surrounding each individual city. Instead of testing population growth and income 
growth separately, we use structural equation and three-stage-least-square method to 
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CHAPTER III: Urban Growth and Urban Policies in China 
 
The urban development in China went through three phases with different policy 
orientations. This chapter provides an overview of the urban development process in 
China and the related policies. 
 
3.1 Urban system in China 
 
The urban system of China consists of cities and towns, a chart of the structure of 
local government system is provided in Appendix V. The designation of cities and 
towns is determined by the Ministry of Civil Affairs. Cities are administrative 
entities and must be officially designated according to certain criteria. The criteria 
are determined by the political-administrative status, economic development, 
openness and total population of the urban place.  
 
Because cities enjoy greater autonomy, political power and access to resources, 
many towns would like to be upgraded to cities. The central government regulates 
the granting of city status. The criteria are changing over time and affect the urban 
development of China greatly. In 1955, the State Council passed the first formal 
criteria “Decision on the Establishment of City and Town Government” and in this 
instruction: population size, economic and defense significance were the main 
criteria for granting city status. Urban centers with a population of more than 
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100,000 could be granted city status while those with less than 100,000 residents 
could be granted city status only if they were important industrial or mining bases, 
homes of provincial institutes, large market towns or important urban centers on the 
border.  
 
In 1963 the State Council announced the “Instruction on the Adjustment of the 
Establishment of City and Town Government and the Reduction of the Areas of City 
Suburban Districts”. The instruction stated that the proportion of agriculture 
population in a city should not exceed 20%, otherwise it must be reduced. If the total 
population after reducing agriculture people could not meet the 1955 criteria of 
100,000, the city would be downgraded. 
 
After 1978, as the economic reform started, the criteria for granting city status were 
relaxed to meet the demand for rapid economic development of the open policy and 
the concomitant changes in the characteristics of cities. In 1980s, a new set of 
criteria were used and they were formally adopted in 1986 in the “Notice on the 
Report of the Adjustment of the Criteria of Establishing City Government and the 
Conditions for City Governing County”. The new instruction emphasized more on 
employment structure and economic development rather than population size. An 
urban center could be granted as a city if it had a non-agriculture population of over 
60,000 with an annual GNP of RMB200 million. There were also a number of 
special conditions under which more liberal criteria can apply for designation as a 
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city compared with earlier years. With the relaxation of the criteria, many counties 
were reclassified as cities resulting in a sharp increase of the total number of cities. 
Such development of urban system was also consistent with the urban policy of 
central government in which the development of small cities were encouraged and 
promoted in order to realize balanced growth.  
 
3.2 Urban development process 
 
China city growth history is usually divided into three phases according to different 
economy development stages. First phase is pre-reform period which starts from 
1949 to 1978. In the first part of this period, 1949-1965, new China government 
committed itself to economic development after long-time war. Heavy industry was 
emphasized because it was considered as the reflection of the national power of a 
country. As a result, large amount of capital was put into industrial cities (mainly in 
northeast China). These cities grew quickly and attracted many rural workers. In 
addition, the government relocated its state-own-enterprises(SOEs) to inland for 
security consideration. Such inland movement also made central China cities grow. 
From 1966-1978 which was known as “Culture Revolution”, big cities experienced 
slightly declining as the younger generations there were assigned to rural areas to 
undergo peasants’ re-education which was thought to prevent them from capitalist 
influences. In this period, 17 million young people were resettled to the countryside 
due to political reasons and job shortage in cities. The total urban population share at 
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that time was stagnant and almost decreased (from 18% to 17.9%).  
 
The second phase started from 1979 and ends at 1992. In this period, the central 
government turned its emphasis to economic development. A series of reform 
policies were proposed and the economic activities were encouraged greatly. The 
peasants were allowed to leave lands to go to small towns and work for small private 
enterprises. The labor surplus in rural area began to flow to some small towns and 
cities. The government also loosened its migration policy and allowed peasants to 
get Hukou2 in small towns. Such changes had made small cities in China grow 
quickly. The urban policy at this period was to “Control the scale of large cities, 
develop middle cities rationally and promote growth of small cities. Newly 
established large or medium-size industrial projects should be allocated in small 
cities.” This policy directly affected the city distribution in China and population in 
small and medium-size cities grew much faster than large cities. Another significant 
event is the set up of special economic zones (SEZs) in south China. This is the 
threshold of open door policy. The four SEZs in Guangdong and Fujian province 
attracted a large number of labors and pulled the economy of the whole province. 
 
The third phase began from 1993 to present which is an all-around reform and open 
period. The migration and employment restrictions have been relaxed further. Some 
big cities like Shanghai began to use Blue Hukou which allows people from other 
                                                        
2 Hukou is a kind of certificate given to those people born in the city. It allows people to reside, get education and 
work in the city. More explanations are in section 2.3 
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areas to work and live in the city. After several years, the Blue Hukou can be 
transferred to Hukou. After 1998, most of the cities allow people with a stable job 
and house to get Hukou of that city. Besides these, the open door policy has been 
extended to all coastal areas and some large cites in inland. Large investment flows 
cause the coastal areas to experience a higher growth in both income and 
productivity. Beijing-Tianjin-Tangshan area, Shanghai-Nanjin-Hangzhou area and 
Guangzhou-Shenzhen-HongKong area have been the most active areas and largest 
city clusters. The reform of SOEs has made the whole economy more market driven. 
SOEs have to set up modern enterprises system, which means they have to be 
responsible for the management, profitability, development and regularity for 
themselves. Market forces affecting city growth pattern have become more important 
and efficient than before. 
 
3.3 Rural-urban migration Policy 
 
Migration policy in China has great impacts on city growth. The main part of 
Chinese migration policy is its Hukou System. The registration system divides 
Chinese citizens into two groups: one group living in cities and engaging in 
non-agriculture work who have City Hukou; the other group living in rural areas and 
engaging in agriculture production who have Agricultural Hukou. Before 1978, 
people owning Agricultural Hukou were allocated a piece of land for farming and 
house building but city government would take care of the employment, education, 
 - 31 - 
retirement of those owning City Hukou. The big welfare difference made many 
peasants want to go to cities. So the government had very strict control on migration 
especially for those people flowing from rural to city in order to avoid over-crowded 
in cities which will cause increase of congestion, pollution and crime.  
 
After 1980, the government began to activate its economy and started economic 
reform. The first step was to allow peasants to cultivate for themselves instead of 
turning in all the crops and waiting for allocation. This action promoted peasants’ 
enthusiasm and the productivity was increased. But at the same time, rising 
productivity also caused labor surplus in rural areas. The excess labor need to flow to 
other areas for jobs. In 1984, the central government began to reform its Hukou 
System. The new policy allowed peasants to move to small towns and villages and 
get a new Hukou there if they can get a job there. But they were still not allowed to 
move to big cities. Because of such restrictions, in late 1980s and early 1990s, large 
number of peasants working in construction and service sectors without Hukou 
appeared in those big cities. In order to regulate these people, local governments will 
ask them to register their employers and living places to get a certificate.  
 
Since 1994, in order to attract high educated and skillful people, some big cities like 
Shanghai began to accept migrants from other provinces. A new certificate was 
extended which was called “Blue Hukou”. The new certificate allowed those people 
who had invested a certain amount of money or had some special skills to live in the 
 - 32 - 
city. After several years, the “Blue Hukou” could be transferred to Hukou formally.  
 
In 1998, the State Council announced that for those people who have investment, 
buy condominium or have direct relatives in cities, if they have a legal place to live, 
stable income source and have stayed for more than one year, they can apply for 
Hukou in the city. In 2000, the policy was further relaxed. All local government 
could adjust their Hukou Policy according to local economic development and social 
acceptance. The basic requirement was a legal place to live and stable income source. 
Such relaxations caused more free mobility of labors and efficient labor market.  
 
3.4 Urban Policy 
 
Urban policies are the policies set down by central government to provide a direction 
of city development. It has direct effects on city growth pattern in China.  
 
Before 1978, the regulation framework of making clear rural-urban division, 
discouraging urbanization and restricting the scale of big cities has been practiced in 
China. Worrying about certain problems likely to be caused by urbanization, for 
instance, about the tension in food production and supply, about the encroachment 
on farmland by urban construction, about the deficient fund for urban housing, 
education, medical care, pension and infrastructure, about the possibility of leading 
to "urban sickness" with expansion of city scale and so on, cities were largely 
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restricted by the government and city growth was more a reflection of natural growth. 
Since 1978, with the relaxation of migration policy, people started to flow between 
towns and rural areas. Because of the great gap on living standard between cities and 
rural areas, government still restricted people to flow into cities. It is also 
considering the differences between cities and rural areas, the government tried to 
balance the development and proposed that “to encourage small city development, 
develop medium-size city moderately and constrain large cities”. This policy kept 
being the main urban policy throughout 1980s and it caused a rapid growth of small 
and medium-size cities while the large cities seemed to be under-developed.  
 
Since late 1980s and early 1990s, urbanization was put forward by central 
government. The positive role of cities on increasing productivity was realized. The 
main method was to upgrade a lot of towns into cities which increased the urban 
population greatly. But concerning the negative effects brought by large, high dense 
cities such as high crime rate and congestion, the development of large cities was 
still constrained. It was until late 1990s that the government realized the importance 
of large center cities’ role. In the 10th Five-Year-Plan, the government not only kept 
on stressing “accelerating the development of small towns”, but also proposed to 
“develop international metropolises, upgrade cities as regional centers and increase 
the integration of existing city clusters”.  
 
The guideline of putting the scale of big cities under strict control, stipulated in 
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Urban Planning Law, does not suit the objective of urban development any more 
today. Efforts have been made to reconsider the scale restrictions. The State 
Development Planning Commission and Ministry of Construction jointly formulate 
Planning of Nationwide Urbanization Strategy to deal with the issues of functional 
orientation of major cities, overall planning of areas with a high density of towns, 
construction and development of new cities in the central and western regions as 
well as institutional innovations and policy adjustments. 
 
Besides the guidelines regulating the size development of cities, there are policies 
directing economic development of cities after 1978 as well. In the Sixth 5-Year Plan, 
as well as the Seventh, three main policies about cities were set and still persist today 
which are urban population expansion policy, larger cities lead smaller ones and 
coast lead hinterland and business service sector expansion policy.  
 
Urban population expansion policy is a part of urbanization process in China. The 
central government encourages the growth of smaller cities. It is largely because of 
the large amount of labor surplus caused by the rapid productivity growth in 
agriculture sector after 1978. As the government wants to restrain the size of large 
cities, the small cities and towns grew quickly and town and village enterprise sector 
(TVEs) developed in the rural areas. The total urban population increased because of 
the new birth of small cities and towns and city size expansion. The second policy 
here is large lead small and coast lead hinterland. “Leading” means the large cities 
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receive new technologies and focus on high-tech, light industry and business service 
sector. The traditional industries are handed to the hinterlands which include some 
heavy and polluting manufacturing sectors. Such kind of economic policy is 
consistent to the market economy to some extend as the mature industry may 
transfer to low wage areas as their spillover benefits in core cities decline. The third 
one is business service expansion policy. As the proportion of service sector in 
China’s GDP was still low, the government encouraged provincial and prefecture 
level cities to expand their business sector. By 1997, the four provincial cities in 
China had reported that over 50% of their GDP came from tertiary sector.  
 
In summary, the urban policy after 1978 on one hand restricts the size expansion of 
large cities, but on the other hand, it encourages the industry upgrading and 




In this chapter, we have discussed several urban development issues in China, 
Including how the central government designates cities and how the criteria evolve 
over time. We notice the marked differences among different urban development 
phases. Since 1990, the designation of cities is more affected by the open-door and 
reform policies. The migration and urbanization policies are the two main policies 
affecting cities. Migration policies directly influence the labor market while 
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urbanization policies direct the spatial pattern of city growth.  
 
The special features of China’s urban structure and urbanization process require a 
more careful approach to analyze the urban growth determinants. Most extant studies 
on China’s urban growth, however, focus mainly on city attributes. We think such 
approaches are inadequate in explaining the urban growth performance in China. A 
more adequate approach, which we seek to develop in this study, will take into 
account not only the city attributes, but also geographic factors and spatial 
interactions among the cities. In addition, we need to distinguish different measures 
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CHAPTER IV Research Design and Methodology 
 
4.1 Urban Growth Performance Measures 
 
The literature on western urban growth usually uses either population growth or 
income growth to measure city growth. The free mobility labor market will make the 
population growth and urban economic growth highly correlated. But the labor 
mobility in China is constrained by migration and urban policies. Thus the 
correlation between population growth and urban growth is reduced. We will employ 
three measures to reflect urban growth namely, wage-rate growth, per capita GDP 
growth and population growth. The wage-rate measures the labor productivity in the 
city as it is the returns on labor. Per capita GDP reflects capital investment in 
addition to labor productivity. Population growth is affected by labor mobility 
barriers, and such barriers would affect the wage and per capita GDP growth across 
cities. Table 4.1 presents the three measures of urban growth performance. 
Table 4.1 Urban growth performance measures 
Growth measurements Functions of the measures Influencing factors 
Wage rate growth Capture labor productivity 
growth 
Affected by labor mobility, 
technology, and labor skill. 
Per capita GDP growth Capture investment on city 
export industries 
Affected by capital investment 
and labor mobility. 
Population growth Capture city size change Affected by migration policies 
and urban economic growth 
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4.2 Determinants of Urban Growth 
 
Labor and capital are the main factors of production. Hence urban growth is largely 
determined by the productivity of capital and labor. In the late 1980s, new urban 
economics incorporates additional factors such as human capital, various sources of 
external economies, the extent of market openness, and institutional factors. New 
urban geography mainly talks about the connection between geographic locations 
and growth (Table 4.2). In the first part of this section, we will describe the major 
determinants we examine in our research. 
 
Table 4.2 Review of Urban growth determinants in the literature 
Growth Determinants Impacts on Growth Relevant Literatures 
Human Capital Knowledge spillover, innovations, 
technology progress 
Lucas (1988), Glaeser et 
al (1995), Glaeser (2003)
Capital Investment Capital to boost production, indirect 
effects on productivity 
Barro (1989), Anderson 
& Ge (2002) 
Market Openness Technology spread, degree of 
competition 
Chen & Coulson (2002), 
Lardy (2002) 
Geographic Locations Natural advantage, city mutual 
interactions, new economic geography 
Krugman (1991), Head 
& Mayer (2003) 
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4.2.1 Human capital and urban growth 
 
Human capital effects are emphasized by Lucas (1988) and Romer (1986). Romer 
(1986) finds that capital accumulation alone results in diminishing returns to scale in 
productivity growth. The diminishing return would be inconsistent with the observed 
divergence in cross-country economic growth (rich countries always grow faster 
than poor ones). Romer introduces knowledge as an additional factor of production 
that is not subject to diminishing return to scale.  
 
The idea is that knowledge enables people to master higher skills which can increase 
productivity. In addition knowledge will generate spillover effects. Lucas (1988) 
proposes two improved models: One considers the skill level of labor and the other 
considers skill learning. The human capital introduced by Lucas as an engine of 
growth in growth model generates better results which fit what we observe around 
the world. Later, Barro (1991), Rauch (1991), Glaeser et al (1995) and other 
empirical papers testing country or city growth all include human capital as a growth 
determinant and find education to have productivity enhancing effects on local 
economy.  
 
The interpretations about human capital effect are various. Highly skilled individuals 
can make cities more productive by generating ideas and productivity-enhancing 
innovations. Human capital can also be treated as a good attribute of the city to 
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attract more high-skill people (Glaeser, 1993).  
 
The spillover effects are more connected with externalities. Knowledge can spread 
out and promote the innovation, which will upgrade old industries with more 
convenient communication and technology. The speed of learning rises with the 
number of contacts and as a result, cities will provide more opportunities for learning. 
Cities may also facilitate the division of labor which enables individuals to specialize 
in a particular range of skills and become more productive. It is supported by 
evidence from Glaeser (1999) that residents living in cities do not obtain the wage 
premium immediately after they move into cities and wage will not decline right 
after they move out. Instead it is a gradual process and the wage gap between urban 
and rural residents will be larger if workers live in cities longer.  
 
Most of the empirical papers on urban growth in 1990s include human capital factor 
as one key determinant. Usually it is represented by the share of educated people in 
the total population. In Glaeser et al (1995) and Glaeser (2003), share of people with 
bachelor’s degree or share of people with more than 16 years schooling is used to 
measure human capital. In those papers studying China urban growth, scholars also 
use the same indicator which is share of people with at least a college degree or high 
school degree (Anderson & Ge (2003) or illiteracy in Lin & Song (2002)). Therefore, 
we use the similar variable which is share of people with at least college degree to 
represent human capital stock in the city.  
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 4.2.2 Capital investment and urban growth 
 
Capital investment is a crucial factor to boost growth. It is divided by government 
investment and private investment. In western countries, private investment might be 
more active than public investment and it can affect productivity directly. Public 
investment from government commonly flows into public goods production and 
infrastructures. They will help to improve the whole city living and investment 
environment. Government investment is composed of government public 
expenditure, government investment and fiscal transfer. In Barro (1989), he gives a 
cross-country study of growth and government’s role. The factors related to 
government investment used in his paper are public infrastructure services, 
government taxation, government consumption and policies and etc. The idea in 
Barro’s paper is that public services will have effects on private production, 
household utility, property rights and individual’s tax incentive to invest and save. 
His empirical tests show that public consumption is negatively correlated with 
country growth while public investment affects growth positively. Public 
consumption in Barro’s paper refers to government purchases which do not affect 
private production. While investments from private companies usually seek to make 
the most efficient use of the money and try to increase the productivity directly. If 
that is the case, the private sector investment should have more significant impacts 
on wage growth than on output growth. 
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 It is interesting to take a look at China’s case, where government investment 
dominated the total investment during the 1990s. Such a large amount of government 
investment will directly increase GDP growth rate because GDP is the measurement 
of investment. Another significant amount of investment comes from 
state-owned-enterprises (SOEs). Most researchers would consider these investments 
to be less efficient than private investments because of the special ownership 
structure of SOEs. But with the reform of China’s economy, the role of SOEs may be 
improved. In Anderson and Ge (2002), government expenditure per capita is found 
to have no significant effects on city income growth but have positive impacts on 
population growth. The latter effect shows that a higher public expenditure attracts 
more population. But the reverse causality may also be possible that more population 
cause more government expenditure. In another paper Chen and Coulson (2002), 
they find a positive relationship between fiscal expenditure and urban migration. 
These results are expected as the public investment has greater impacts on output 
rather than on productivity, we should see a small impact of the fiscal expenditure on 
wage but a large effect of it on GDP growth and population growth. The effects on 
migration are quite reasonable as public investments especially infrastructure 
investments could help to create job opportunities which will attract migrates. In our 
study, we have fixed asset investment3, foreign direct investment (FDI) share in the 
total investment and SOEs share of output as our growth determinants. We expect 
                                                        
3 In China, it is difficult to get separate data on government expenditure on investment, consumption or fiscal 
transfer. The fixed asset investment number represents a general situation on capital investment.  
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these variables will have less effect on wage growth than on GDP growth. We will 
explain the independent variables in our study in more detail later. 
 
4.2.3 Market openness and urban growth. 
 
Market openness is another important factor we have to consider in China urban 
studies. In most western literatures, openness may not be as important as that in 
China. China opens its economy gradually which results in different extends of 
openness among cities. Such kinds of differences or policy barriers affect the flow of 
capital especially foreign capital. Foreign direct investment (FDI) is always 
considered as one of the main reason of the take off in China’s coastal economy. Still 
in Chen & Coulson (2002) and Anderson & Ge (2002), no significant impacts are 
found on FDI towards migrations and population growth. But share of FDI in total 
fixed capital investment affects income significantly. The authors conclude that the 
effects of FDI represent the effects of economic reform and open policy. More 
papers like Lardy (2002), Zhang (2001b, 2002) get the same conclusion that FDI 
plays a very important role in urban growth in China.  
 
We think FDI not only reflects the openness of the city, it plays important roles in 
technology spread as well. We think FDI can also be helpful to knowledge spread 
and innovation if the foreign producers bring advanced technology from developed 
countries. When those companies with advanced technologies are set up in the city, 
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other companies could learn from them or benefit from their research results. The 
foreign companies in fact help to raise the productivity of the whole city. But we 
have to notice that such effects are highly sensitive to the type of FDI. If the 
producers do not have any new techniques and only move to China because of the 
low labor cost or preferential tax treatments, they may not have great impacts on the 
productivity growth of the city.  
 
4.2.4 Geography and urban growth. 
 
The geographic locations of cities give them a nature advantage to win. Cities grow 
faster when they are closer to ports or have convenient transportations. The 
transportation cost can be reduced in these cities. The economic geography tends to 
study how locations affect the evolvement of cities. Nature advantages are of course 
not the only factor in economic geography as transportation cost has been declining 
since the progress of technology. Paul Krugman proposes the concept of economic 
geography which studies the city’s geographical concentration and dispersions in his 
paper Krugman (1991a, 1991b). Paul proposes that the agglomeration of cities has 
two forms: one is concentration caused by inter-linkages, thick market and spillovers 
while the other is dispersion caused by immobile factors, high rent and congestions. 
Based on the theory of new economic geography, Head & Mayer (2003) provides 
empirical tests. They use the concept of market potential and home market effects 
and get the conclusion that market potential has positive relationship with wage. 
 - 45 - 
They also point out that although the economic concentration does occur spatially, it 
could not be seen as the confirmation of new economic geography theories.  
 
Few papers study the economic geography issue in China. Most papers on China 
research only include geographic dummies to describe the significant development 
and policy differences between coastal and interior cities. Derek, Cheng & Ann 
(2003) finds that the special economic zone (SEZ) status will increase city income 
growth by 5.5% annually; coastal cities also grow 3% higher than their interior peers. 
But few papers do any studies on the city spatial interactions like Krugman. Luo 
(2005) is the one which uses basic theories and ideas of Krugman. His paper tries to 
examine the regional development patterns in China and focuses on the growth 
spillover effects. Luo thinks that big cities or quick-economic-growth areas shall 
have big impacts on their surrounding areas. They can on one hand enlarge the 
market and stimulate capital or knowledge transfer in favor of its neighbors. But on 
the other hand, there exist shadow effects that will empty its surroundings of 
economic activities through its strengthened competitiveness in product and labor 
markets. His idea is basically similar to Krugman’s core-peripheral model. He also 
constructs an indicator called neighbor performance which can been seen as one 
measurement of market potential. Based on provincial panel data, Luo gets the 
conclusion that positive spillover effects dominate negative ones and those 
quick-developing areas do pull the economy of their neighbors. He also supports the 
policy to establish inland hubs as local locomotives to pull the inland economy. 
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 Our study will extend Luo’s study on economic geography from provincial level to 
city level. We will include more potential variables in our study to show the 
interactions among cities. To control for these potential variables, we are able to 
incorporate geographic information into our model.  
 
4.3 Modeling Framework 
 
We follow the framework set up in Glaeser, Scheinkman and Shleifer (1995) to test 
the relationship between city growth and its determinants. We assume that 1) all 
cities are in spatial equilibrium which means individual utility and capital return are 
constant across cities; 2) labor and capital are mobile among cities4. The local 
production function is  for city i at time t. A is city level productivity, 
K is city level capital and L is city level labor which we assume to be sN (N is the 
total population of the city). Marginal product of capital is r (rent) and marginal 




The utility function for an individual (potential migrant) to migrate to a city 
is .  is the quality index of city at time t which equals to (life 
quality decreases with city size). As the utility level must be constant for each city as 
we have assumed, we can get  
ititit WQU = itQ γ−itit Lq
                                                        
4 Free labor mobility is not the real case in China. Because of this, population growth might not reflect the urban 
growth well and we will use both population growth and income growth to approach the issue. 
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The city characteristics at time t determine the growth in both the life quality and 






























































Here ϖ and υ  are both error terms which are uncorrelated with X terms.  
 
From this framework, we get that if the cities are in equilibrium and free mobility of 
labor and capital is allowed, urban growth which is represented by population 
growth and income growth should be only affected by those city characteristics. 
Then the skills, industry concentration and specialization, unemployment and so on 
could be all included in X terms. The initial city size and richness should be 
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uncorrelated with the growth. So we could use simple OLS regression to test the city 
growth on city attributes 
 
4.4 Econometric Issues 
 
A special feature of China’s urbanization is the migration policy that restricts 
people’s mobility among cities. The larger cities have higher barriers for people to 
move in. Such migration restrictions make residents in large cities enjoy higher 
utilities than those in rural areas persistently (size is constrained to expand). Under 
such restrictions, population growth would be an inadequate measure of urban 
growth. In our study, we use three measures, including wage growth, per capita GDP 
growth and population growth, to capture the urban growth performance.  
 
4.4.1 Reduced-form equations 
 
Both wage growth and GDP per capita growth reflect economy growth; the 
difference is that wage rate reflects the labor productivity whereas per capita GDP 
reflects the capital to labor ratio. The growth of return to capital will be affected by 
diminishing return to scale and the growth rate will slow down gradually. But the 
labor productivity growth can be sustained by skill enhancement as illustrated in the 
Lucas’ endogenous growth model. In our study, we extend Glaeser (1995)’s model 
by adding to the population growth equation a wage growth equation and a per 
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capita GDP growth equation. We expect the factors reflecting technology progress to 
have more significant effects in wage equation but the factors reflecting capital 
investment to have more significant effects in GDP equation. The reduced-form 
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where: W denotes wage, N denotes urban population, GDP denotes per capita GDP, 
X denotes city attribute matrix, P denotes potential variables, and Geodummy 
denotes geographic dummies. 
 
4.4.2 Structural equations 
 
One significant problem caused by the reduced-form equation is the endogeneity 
problem. As the three measures of urban growth are correlated with each other, the 
endogeneity problem will biase our extimation. Thus in addition to the exogenous 
variables that account for the wage growth equation and per capita GDP growth 
equation, we also allow these two growth measures to interact.  
 
Both GDP per capita growth and wage rate growth will affect labor movement 
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greatly. High wage growth or GDP growth will help to attract more labors and at the 
same time, increase of labor supply will also reduce the wage rate or GDP per capita. 
That means the dependent variables in our equations will be correlated with error 
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Where: W denotes wage, N denotes urban population, D denotes density, GDP 
denotes per capita GDP, ΔLand denotes change of urban land area, X denotes city 
attribute matrix, P denotes potential variables, HC denotes human capital, and 
Geodummy denotes geographic dummies 
 
We use three-stage-least-square method to estimate the above structural equations. 
All the exogenous variables in three equations are also employed as instruments. 
 
4.5 Main Hypotheses 
 
Based on new urban economics and new economic geography, we propose four 
hypotheses to be examined in our study: 
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 1) Urban population growth, wage-rate growth and per capita GDP growth affect 
each other. On the one hand, workers are attracted to areas offering higher wage 
rates and more employment opportunities. On the other hand, positive labor supply 
shocks may slow wage-rate growth and per capita GDP growth. 
 
2) Human capital, knowledge spillover and technology innovation enhance city’s 
productivity but may not raise per-capita GDP growth. This happens because much 
of the FDI would seek locations with abundant supply of low-skill cheap labors for 
export manufacturing. Such FDI would raise per-capita GDP in the city but avoid 
high wage-rate cities. 
 
3) Capital investment enhances both per-capita GDP growth and wage-rate growth. 
Capital investment would have a greater effect on per-capita GDP growth than on 
wage-rate growth because only those investments that enhance labor skills would 
raise wage rate. The FDI employing low-skill cheap labor in export manufacturing 
without investing in skill improvement affects GDP per capita more.  
 
4) A city’s growth potential would be affected by the growth performance of the 
surrounding cities due to interactions in factor flow and shared geographic 
advantages and disadvantages. 
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4.6 Summary 
 
Our study examines the urban growth pattern in China from 1990 to 2003. We 
extend the basic framework developed by Glaeser in order to take into account the 
unique features of China’s urbanization process during our study period. We use 
three measurements rather than only the population growth measures to capture 
urban growth and we will estimate the three equations simultaneously. We use the 
three-stage-least-square approach to identify the interactions between the 
endogenous variables. We propose four main hypotheses based on the new urban 
economic and new economic geography; these hypotheses add new dimensions to 
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CHAPTER V Data and Variable Descriptions 
 
5.1 Data Collection 
 
Our database is constructed based on the published data from China Statistic Bureau. 
The main sources are China Urban Statistics Yearbook, China Provincial Statistics 
Yearbook and China Provincial Yearbook. We include 228 cities in the database and 
collect the information of city population, wage rate and other characteristics. Our 
study period is from 1990 to 2003. As we focus on cross-section study rather than 
time-series or panel data study, we only need to collect data at the beginning and the 
end of the study period. The 228 cities are at the prefecture level or above and they 
represent more than 75% of total urban population in China.  
 
We also get data from Statistics of the 3rd Census China and Statistics of the 4th 
Census China which provide the employment and education information of the 
population in 1990. Such data allow us to construct human capital variable. The 
distances between the cities are obtained from GIS (geographic information system) 
and each city is treated as one point on the map. We calculate the distances according 
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5.2 Variable definitions 
 
A full list of the variables is shown in Appendix I. These variables are described 
below. 
 
5.2.1 Dependent variables 
 
We use three variables to capture the urban growth: population growth, wage rate 
growth and per capita GDP growth. They are described below. 
 
Non-agriculture population growth: The non-agriculture population includes those 
registered with urban Hukou5 in the city. We do not count in agriculture population 
for two reasons. One reason is the significant change in the rural administrative area 
of cities during the study period. The other reason is that the agriculture population is 
less affected by the productivity growth as they mainly engage in farming activities. 
 
Wage rate growth: We use wage rate growth to capture productivity growth in our 
study. Wage includes basic salary, bonus and all other compensations. Wage rate can 
also be considered as the price of labor determined by the equilibrium of labor 
market. Restrictions on the labor mobility will cause wage rate to diverse from its 
equilibrium level across the cities.  
                                                        
5 Hukou is a kind of certificate issued by the local government to prove the resident live in the city. Details on the 
Hukou system in China are described in Chapter III. 
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 Per capita GDP growth: We use per capita GDP to reflect capital-to-labor ratio in 
the city. Per capita GDP measures the value added, or the total output minus the 
input. This variable is directly affected by capital in the city. 
 
5.2.2 Independent Variables 
 
The independent variables we use include both endogenous variables and exogenous 
variables. The endogenous variables such as initial non-agriculture population, wage 
per capita and GDP per capita have been described above. We describe the 
exogenous variables below. 
 
Initial urban density: The density here is the number of person per sq km in urban 
area. Density is also an indictor for city size to some extends but the difference is it 
considers space as well. As the boards of cities in China are determined by the 
government, some large cities may have low density but some small cities may have 
high density. We think density will affect the spread of knowledge as well because 
high density helps information to spread among people.  
 
Share of employment in industrial sector: This indicator is the fraction of 
employment in industrial sector among all labor resources. We use this variable to 
represent the size of industrial sector in the city. In an industrialization era, 
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manufacturing sector will lead the increase in productivity.  
 
Share of employment in private sectors: We use the labor in proprietary companies 
here to measure private economy although it is a rather limiting measurement. The 
employment here does not include those working for foreign companies, joint 
ventures and etc. But it will give us a rough picture of the performance of the 
economy as more proprietaries should be the result of more vibrant economy. 
 
Share of employment in State-Owned-Enterprises: The SOE variable is used to 
reflect the dominance of government related companies which are considered to be 
less efficient than private companies. It will help us to know the effects of SOEs on 
urban growth. If these companies are really inefficient, cities dominated by these 
companies will grow slowly. 
 
Fixed asset investment: we use cumulative fixed asset investment here because one 
year investment may not be appropriate to measure the investment level during the 
study period due to fluctuations in annual investment. This variable represents 
capital investment, including both basic infrastructure investment and plant and 
equipment investment. We expect a higher level of infrastructure and plant 
investment to attract more jobs to the city. And a large job market in the city 
generates agglomeration effects and raises the competitive advantage of the city. The 
plant and equipment investments will improve the technology and increase 
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productivity directly. So the cumulative fixed asset investment should have positive 
effects on both wage growth and GDP per capita growth. 
 
Share of foreign direct investment: Foreign Direct Investment (FDI) is an important 
factor for urban growth in China. FDI is an indicator of the openness of the city. We 
use share of foreign direct investment in total investments over the study period to 
construct the variable. FDI may bring new technology to enhance the productivity of 
the industry. But if the foreign firms only want to take advantage of the low labor 
cost and focus on the labor intensive manufacturing industry, it may increase GDP 
per capita more than productivity.  
 
Human capital: Human capital is an important factor determining urban growth 
according to the new urban economics literature. It captures not only the skills of 
labor, but also the creativity and competitiveness of the city. Similar to other 
literatures, we use the education level of urban population to proxy human capital. 
The variable is measured by the percentage of urban population with more than 16 
years of schooling. We expect human capital to have a significant positive effect on 
productivity. 
 
Growth Potential: Growth potential reflects how a city’s growth is affected by its 
surrounding cities’ wage rate growth. The geographic location provides cities some 
natural advantages like ports or transportation center. In addition, geographic 
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proximity generates interactions between cities. Cities might benefit from its 
fast-growing neighbors from the positive spillover effects but the surrounding cities 
may also compete for the same pool of capital and talents. We compute the growth 
potential of city i as weighted average of urban wage growth rate of city j (j≠i) with 
the weight determined by the distance between city i and j. The growth potential of a 










Growth Potential: GP = 
The std parameter in the above expression regulates the rate of decay with distances 
in spatial interaction. A large std represents a slower spatial decay.  
 
Market Potential: A large city will provide a big market. If a city is surrounded by 
large cities, the large markets will provide demands for the city’s export industry. 
Such demands will exert positive impacts on city growth. The same as growth 
potential, we construct market potential variable of city i by weighted average of 
GDP of city j (j≠i). The weight is the same as growth potential variable. If the city 











Market Potential: MP = 
 
Infrastructure potential: We construct infrastructure potential by weighting the 
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infrastructure investment of cities. The infrastructure investment lowers the 
transportation cost among cities. If the surrounding city has very good infrastructure, 










Infrastructure Potential: IP = 
 
Human capital potential: Human capital potential of a city is constructed by the 
weighted average of the surrounding cities’ human capital level. We expect cities 
with a higher education level to attract more high by educated people. If city i is 
surrounded by a high education city j, the human capital of city i may be negatively 
affected as skilled labors will move to higher human capital city j. Thus we expect 










Human capital Potential: HP = 
 
Manufacturing employment potential: This variable measures the peripheral city’s 
manufacturing industry size. The industry structure of city j may affect city i’s 
growth because if the manufacturing industry is strong in city j, it will attract 
producers and labors of the industry flow out of city i. But at the same time, the high 
manufacturing percentage in city j will also attract upstream and downstream 
producers to move closer to city j. That may benefit city i to some extend. The exact 
impacts from this variable are uncertain. 









Manufacturing Employment Potential: MEP = 
 
All these potential variables are used to reflect the spatial interaction effects among 
cities. If we do not consider these variables in our urban growth study, the results 
might be biased because of the loss of information. We compute these potential 
measures using several values of std parameter so as to examine the rate of decay 
with respect to different spatial interactions.  
 
Geographic dummies: We use geographic dummies (Table 5.1) to capture the 
difference of urban development and policies in different regions. Such differences 
could be the results of different policy effects caused by government policies or the 
special status of the city; they will also reflect the inter-city correlations we measure 
above. We separate the whole country into three big regions which are coastal region, 
middle region and west region and use dummies to reflect them. We also introduce 
dummy variables for provincial capital cities and four direct-govern municipalities. 
These dummies will help us to capture the effects cause by location differences 
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Table 5.1 Geographic dummy variables in the study 
Dummy Variables Value Province Included (Cities in these provinces 
are classified as relevant categories) Coastal Central West Provcap 
Beijing, Shanghai, Tianjin, Hebei, Liaoning, 
Shandong, Jiangsu, Zhejiang, Fujian, 
Guangdong, Guangxi, Hainan 
1 0 0 0 
Heilongjiang, Jilin, Inner-Mongolia, Shanxi, 
Henan, Anhui, Jiangxi, Hunan, Hubei,  
0 1 0 0 
Sichuan, Guizhou, Yunnan, Xizang, Shanxi, 
Ningxia, Qinhai, Gansu, Xingjiang 
0 0 1 0 
Beijing, Shanghai, Tianjin, Chongqin and 
other provincial capital cities 
0 0 0 1 
 
 
5.3 General Description 
 
5.3.1 Population distribution 
 
The urban growth literature typically uses population growth as the indicator of 
urban growth. In China, the constrained labor mobility might affect the population 
growth of cities. The population distribution could help us to understand the general 
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trend of city size evolution. We exhibit the population distribution in 1990 and 2003 
to show the trend of urban size change during our study period.  
 













Mean       1.508276
Median   1.468328
Maximum  2.874859
Minimum  0.808886
Std. Dev.   0.391490
Skewness   0.779970
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Mean       1.743712
Median   1.706289
Maximum  3.033424
Minimum  1.058046
Std. Dev.   0.375317
Skewness   0.742856




Figure 5.1 and 5.2 show the population distribution at two time spots. We find that 
both the skewness and kurtosis of the distributions have decreased over time. The 
change in the distribution implies that since 1990, large cities seem to grow faster as 
the right-hand side of the distribution is increasing. It may imply that with the 
liberalization of the labor market, people are more willing to flow to large cities as 
they usually have better amenities and higher wage rate. 
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 Another description of the city size distribution is Zipf’s law. Zipf’s law is described 
by a rank-size curve obtained from regressing the rank of the city against the city 
size. Many studies found that for most of the developed countries, the rank-size 
curve is a straight line with slope of 1. We also plot the rank-size curve in Figure 5.3 
for year 1990 and 2003.  
 































Notes: LGRANK denotes the logarithm of the rank of cities. LGSIZE denotes the 
logarithm of the population size of the city. 
 
Different from other countries, China rank-size curve is apparently concave. It 
implies the overdevelopment of middle-size cities and underdevelopment of large 
cities. As time goes by, we notice that large cities are moving to the regression line 
and the curvature of the line is reduced. But in 2003, several extreme large cities are 
still underdeveloped possibly due to the result of growth control by the urbanization 
policy. Both the distribution and rank-size curve imply that more people are moving 
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to large cities.  
 
5.3.2 Relationship between city size and wage rate 
 
Figure 5.4 and 5.5 show the trends of wage growth and population growth. We find 
between 1990 and 2003, the population growth exhibits clear convergence as the 
small cities have relatively higher growth rate. The urban policy proposed by central 
government to encourage small and medium city growth might be one significant 
reason. The higher living cost in large cities may be another reason. It is also 
possible that the calculation of urban population does not include those floating 
population in large cities. That part of people might be the main part of population 
increase in large cities.  
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(Notes: GRLGNAPOP denotes the logarithm of the growth rate for the 
non-agricultural population of each city from 1990 to 2003. LGNAPOP denotes the 
logarithm of initial non-agricultural population of each city in 1990).  
 
The growth pattern of wage rate shows divergence. Thus the income gap has actually 
increased during the study period. The high-wage cities experienced high wage 
growth compared to low-wage cities. The labor mobility restriction may contribute 
to the divergence. The slow population growth in large cities (whether it is caused by 
labor mobility constraints or high living cost) will result in labor supply shortage and 
increase the wage rate growth.  
 















(Notes: GRLGINC denotes the logarithm of the growth rate for wage rate of each 
city from 1990 to 2003. LGINC denotes the logarithm of initial wage rate in 1990.) 
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Labor demand is determined by the productivity growth or GDP growth of the city. 
When the city grows faster, the demand for labor will increase and if the labor 
supply is limited, the wage rate will rise. In Figure 5.6, we plot the wage rate growth 
against population growth. We do not expect any significant correlation in this case. 
The reason is that the high wage growth should boost population growth but high 
population growth will decrease wage growth. The raw correlation cannot reveal the 
underlying relationship between these two variables because of their endogeneity. 
 















(Notes: GRLGNAPOP denotes the logarithm of the growth rate for the 
non-agricultural population of each city from 1990 to 2003. GRLGINC denotes the 
logarithm of the growth rate for wage rate of each city from 1990 to 2003.) 
 
In figure 5.7, we describe the population growth and wage growth by different 
regions of China. The figure clearly shows that cities in coastal region enjoy both 
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high wage growth and population growth. Middle-China cities are the worst in terms 
of population and wage growth. The figure implies that coastal cities might lead in 
urban growth and attract more migrants. Coastal cities may also have high 
productivity growth which could sustain the high wage growth although the labor 
supply increases. We will use geographic dummies to capture the location 
differences in our model to see the effects. 
Figure 5.7 City wage-rate growth versus population growth by regions 













(Notes: LGINC denotes the logarithm of initial wage rate in 1990. LGNAPOP 
denotes the logarithm of initial non-agricultural population of each city in 1990.) 
 
5.3.3 Limitations of data 
 
Our database has several limitations. One main limitation is the ambiguous and 
changing definition of statistics. This problem is common in China studies. There are 
several causes of this problem. The country is, for example, changing quickly, 
making early definitions obsolete. In addition, the improvement sampling and data 
collection can result in changes in the quality of the statistics. We will list below 
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some limitations about our variables and how we deal with these limitations. 
 
Population: Because China has its special resident’s registration system – Hukou 
system. Individuals are assigned a Hukou according to their birth place. When 
people move to other cities permanently, they need to change their Hukou. The 
population size in the statistical yearbook includes both the people with local Hukou 
and relevant residence certificate. This population statistics may underestimate the 
total size especially for large cities as it does not contain floating population. It will 
overestimate the size of small cities as people move to other cities without changing 
their Hukou are still counted in. Another problem is that city border change will 
cause the number of residents change dramatically. In order to solve the problem, we 
use non-agriculture population in urban areas of the city which is more stable and 
does not change much with city border change during the whole period. 
 
Foreign Direct Investment: The FDI data may contain inconsistency caused by 
changes in statistical scope by the China Statistics Bureau. In early 1990s, the 
foreign direct investment cannot be obtained directly. We use the amount of foreign 
capital utilized which includes both foreign direct investment and foreign debt. If a 
city has few foreign direct investments but large amount of foreign debt, the FDI 
statistics will be overestimated. After 1992, the FDI statistics reflect the actual 
amount of foreign direct investment. In our study, we use the cumulative foreign 
direct investment statistics to minimize such kind of effects.  
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 City boundary change: The third limitation we encounter in our data is the change of 
city boundaries. During the study period, some cities merged and others had a split. 
These changes will affect our city level statistics. The ratios and per-capita statistics 
may not be significantly affected, but population level statistics would be 




In this chapter, we have described our database and data collection procedure. Our 
sample includes 228 cities reported in the China Urban Statistic Yearbook 
throughout our study period. These cities represent about 75% of total urban 
population. We document the variable definitions and calculations. We also describe 
the population distribution trend during the study period. Both the population 
distribution chart and rank-size curve show that large cities are attracting more 
people during the period although they are subject to more restrictive migration 
policies.  
 
We also highlight the limitations in our data. The main concern is the urban 
population statistics, which does not include floating population. Such bias will 
cause the size of the large cities to be underestimated. Other issues include statistic 
definition change or city boundary change.  
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CHAPTER VI Empirical Findings 
 
We report our findings of the determinants of urban growth in terms of three growth 
equations. The estimates are obtained from the structural equations by 
three-stage-least-square regression. The full 3SLS estimates are reported in 
Appendix IV. The findings from each growth equation are discussed below 
sequentially.  
 
6.1 Wage growth equation 
 
Table 6.1 shows the wage growth equation estimates. As expected, we find a 
negative correlation between wage growth and population growth implying a 
positive labor-supply shock will decrease the wage-rate growth. This is because, 
when labor market is more open and attracts more migrants, the wage growth will be 
slowed. The coefficient of initial city size is negative, which implies that large cities 
actually have slow wage rate growth. It is consistent with our city population 
distribution graph and rank-size curve. Large cities have more migrants than before. 
The increasing number of migrants may pull down the wage growth rate. The 
negative sign of initial wage level coefficient indicates the convergence in wage 
growth. It is also consistent with our expectations because rich cities attract more 
workers and wage rate growth is slowed down.  
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Table 6.1 Wage equation estimates from 3SLS 
Dependent Variables Wage per capita growth from 1990 to 2003
Independent Variables Coefficients T-statisitc
Constant 1.027 4.3 ***
Population Growth † -0.257 2.3 **
Initial city size -0.156 3.3 ***
Initial wage level -0.244 3.3 ***
Initial urban density -0.009 0.7
Cumulative Fixed Asset Investment 0.156 5.3 ***
Share of FDI 0.238 0.9
Share of SOE Employment -0.297 4.8 ***
Human Capital 0.585 2.3 **
Market Potential 1 0.003 2.7 **
Growth Potential 3 0.031 2.3 **
Human Capital Potential 2 -0.524 3.4 ***
Coastal City Dummy -0.005 0.3
Middle China City Dummy -0.024 1.9 *
Provincial Capital City Dummy 0.09 4.4 ***
No of Observations 228
R Square 0.49
*   Significant at 10% confidence level
**  Significant at 5% confidence level
*** Significant at 1% confidence level
†   Endogenous Variables
Refer to Appendix I for variable descriptions
Refer to Appendix IV for full regression results table  
 
6.1.1 The effect of Investment and economic reform 
 
Capital investment is important for output and productivity. We have two variables 
to measure capital investment which are cumulative fixed asset investment and 
percentage of foreign direct investment (FDI) in total investment. The cumulative 
fixed asset investment captures the fixed asset investment per capita during the 
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whole study period. It includes both basic construction investment and renovation 
investment. It is significantly positive which indicates that fixed asset investment 
will help to improve productivity. The reasons can be various and our explanations 
are the following: The basic infrastructure investment improves the infrastructure 
and business environment of the city and thus attracts more firms, resulting in 
greater agglomeration economies and improved labor productivity. Plant and 
equipment investment will increase productivity directly. Hence the fixed asset 
investment has significant positive effects on wage rate growth. 
 
Foreign direct investment is another important variable. It measures both the 
openness of the city and the technology spillover brought by foreign investors. We 
find FDI has positive effects on wage growth but not significant. It is different from 
our expectations as we expect a significant positive effect. Possibly, the openness 
measured by FDI is already captured by our geographic dummy variables or 
potential variables. Besides city openness, FDI may bring in two other benefits: one 
is the increase of capital investment and the other is the introduction of new 
technology (technology spillover). The technology spillover enhances the 
productivity. But if the foreign producers are only taking advantage of the low labor 
cost and focusing on labor intensive manufacturing rather than on technology, the 
FDI’s influence on wage rate growth would be insignificant. Our results show that 
FDI in China during our study period has contributed more to GDP per capita growth 
than wage rate growth.  
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 We further consider the share of state-owned-enterprises in our regression. Most 
extant studies conclude that SOEs have negative impacts on urban growth because of 
their inefficiency. Hence the cities with a high SOE share of employment may suffer 
from low productivity growth. Our results support this conclusion.  
 
6.1.2 Human Capital and Productivity 
 
Most western studies, including Lucas(1988) and Glaeser(1995), have emphasized 
the important role that human capital plays in urban growth. Our result confirms the 
importance of human capital for urban growth in China’s case. We find 
high-education cities experience greater wage-rate growth. 
 
6.1.3 Spatial interactions among cities 
 
Furthermore, we examine the potential variables. The inclusion of these variables in 
our growth equation is motivated by the new economic geography theory. The 
underlying idea is that city growth is not only determined by city’s own attributes, 
but also by surrounding cities’ performance and attributes. Our results firstly prove 
that potential variables are very important to productivity growth and such impacts 
are affected by city distances. The effect of the growth potential variable is positive 
and significant, which means the proximity to high-wage-growth cities will raise 
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productivity growth. The results suggest that positive impacts dominates the possible 
negative competition effects.  
 
We use market potential variable to capture the market size effect. Adjacent cities 
with large market size would create a large demand for export and hence promote the 
growth of the subject city. In our study, market potential has significant positive 
effects on city wage growth, consistent with our expectation. Luo(2005) finds a 
negative effect of the presence of large neighboring markets, indicating a stronger 
competition effect than the positive demand spillover effect. In our case, the positive 
effects outweigh the competition effects.  
 
Human capital potential is negatively correlated with the wage-rate growth of the 
subject city. One possible reason would be that in an open labor market, the 
high-education cities in the vicinity would attract high-skill jobs away from the 
subject city and hence slow down the labor productivity growth of the subject city.  
 
6.1.4 Geography and wage growth 
 
We divide the country into three large regions: coastal, middle and western. The 
division is according to the economic development and policy differentiation in 
China. We do not find significant differences among these three different regions. 
The coefficient of coastal cities is not significant; coefficient of middle China cities 
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has only 10% significance. The insignificant regional fixed effects indicate that the 
regional differences are already captured by our potential variables. For example, 
coastal cities will usually have higher market potential as big cities are more 
concentrated in coastal regions. We also include the dummy variable identifying the 
provincial-level cities and the province capital cities. These cities have significantly 
higher wage-rate growth than other cities, suggesting possibly more favorable 
policies for these cities.  
 
6.2 Per-capita GDP growth equation 
 
Table 6.2 provides the regression results of per capita GDP growth equation. In 
addition to the labor productivity growth reflected by the wage-rate growth, the 
per-capita GDP growth also reflect the increase in capital-to-labor ratio. Thus we 
expect those capital investment variables to have stronger effect on per-capita GDP 
growth.  
 
Similar to wage growth equation, labor market supply shock decreases the per capita 
GDP growth but the effect is not significant. The initial city size does not affect per 
capita GDP growth either. We notice a convergence in per-capita GDP across cities, 
as cities with a lower initial per-capita GDP growth faster, consistent with a 
diminishing return to capital investment.  
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6.2.1 The effect of Investment and economic reform 
 
The effects of fixed asset investment and FDI on per capita GDP growth are much 
larger than those on wage growth, as we expected. The coefficient of fixed asset 
investment is 0.354, double the coefficient value in the wage growth equation. The 
FDI coefficient is 2.89, ten times of the value of 0.238 in the wage growth equation. 
The significance of FDI coefficient in the per-capita GDP growth equation reflects 
the important role of FDI in China’s export-driven urban growth. Most FDI during 
the 1990s concentrated on labor-intensive low-skill manufacturing activities rather 
than on high-tech industries. Consequently, FDI contributed little to labor skill 
improvement even though it contributed significantly to per-capita GDP growth.  
 
The share of state-owned-enterprises has significant negative effects on per capita 
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Table 6.2 Per capita GDP equation estimates from 3SLS 
Dependent Variables GDP per capita growth from 1990 to 2003
Independent Variables Coefficients T-statisitc
Constant 0.451 1.6
Population Growth † -0.355 1.5
Initial city size -0.08 0.8
Initial wage level -0.449 8.0 ***
Initial urban density -0.057 2.2 **
Cumulative Fixed Asset Investment 0.354 5.4 ***
Share of FDI 2.196 3.9 ***
Share of SOE Employment -0.414 3.3 ***
Human Capital -2.139 3.3 ***
Market Potential 1 -0.003 1.2
Growth Potential 3 0.114 4.2 ***
Human Capital Potential 2 -0.419 1.3
Coastal City Dummy 0.085 2.5 ***
Middle China City Dummy 0.08 2.6 ***
Provincial Capital City Dummy 0.115 2.6 ***
No of Observations 228
R Square 0.62
*   Significant at 10% confidence level
**  Significant at 5% confidence level
*** Significant at 1% confidence level
†   Endogenous Variables
Refer to Appendix I for variable descriptions
Refer to Appendix IV for full regression results table  
 
6.2.2 Spatial interactions among cities 
 
Similar to the wage growth equation, the spatial interactions among cities affect per 
capita GDP growth. We find market potential variable has a negative but 
insignificant effect. It seems that large neighbors may attract capital away from the 
subject city and at the same time, generate little additional demand for the city’s 
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export industry. Human capital potential variable has a negative but insignificant 
effect.  
 
Only the growth potential variable has a significant positive effect. The coefficient is 
0.114, higher than the value of 0.031 in the wage equation. High wage-rate growth in 
the neighboring cities may push more FDI to the subject city.  
 
6.2.3 Geography and per capita GDP growth 
 
All geographic dummy variables are more significant here. Coastal and central 
region cities have clearly higher per capita GDP growth, consistent with our 
expectation. The situation is largely caused by the export-led economic reform 
policy that favored the coastal regions. Provincial capital dummy is also significantly 
positive, suggesting more favorable investment environment in these cities.  
 
6.3 Population growth equation 
 
The results of the population-growth equation are reported in Table 6.3. Population 
growth equation shed light on the labor mobility. For high-wage-growth cities, more 
people will move in and the growth rate will slow down while low growth cities may 
catch up. We find both per capita GDP growth coefficient and wage growth 
coefficient to be positive, indicating the responsiveness of labor migration to 
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economic incentives. We notice that wage growth coefficient is not significant which 
is possibly due to the increased cost of living accompanying the wage-rate growth. 
We also find a higher migration rate into cities with initially higher wage rate. 
Convergence in population size is also clear, which is consistent with China’s 
urbanization policy that restricts the growth of large cities.  
 
Table 6.3 Population equation estimates from 3SLS 
Dependent Variables Population growth from 1990 to 2003
Independent Variables Coefficients T-statisitc
Constant -2.131 4.0 ***
GDP per capita growth † 0.378 4.1 ***
Wage rate growth † 0.358 1.4
Initial city size -0.322 8.6 ***
Initial wage rate 0.64 4.5 ***
City land area growth 0.133 5.0 ***
Initial urban density 0.037 1.5
Human Capital 0.934 1.3
Infrastructure Potential 1 0.001 2.2 **
Manufacturing Potential 2 -0.075 2.6 ***
Coastal City Dummy 0.041 1.4
Middle China City Dummy 0.027 0.9
Provincial Capital City Dummy 0.011 0.2
No of Observations 228
R Square 0.31
*   Significant at 10% confidence level
**  Significant at 5% confidence level
*** Significant at 1% confidence level
†   Endogenous Variables
Refer to Appendix I for variable descriptions
Refer to Appendix IV for full regression results table  
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6.3.1 Human capital & population growth 
 
We notice that the human capital variable has an insignificant effect on population 
growth, in contrast to the findings of western urban growth studies. High-education 
cities would attract high-skill workers but not low-skill workers as Fu & Gabriel 
(2006)’s study of migration behavior in China shows. The result suggests that urban 
growth in China was mainly driven by the migration of low-skill workers, who tend 
to be attracted to low-education cities.  
 
6.3.2 Spatial interactions among cities 
 
We include different potential variables to examine the spatial city interactions here. 
The infrastructure potential variable to some extend captures the transportation 
convenience among cities. It has positive impacts on population growth because the 
low transport cost helps people to move more easily. The manufacturing 
employment potential variable reflects the manufacturing activity in neighbor cities. 
This coefficient is negative and significant, reflecting the competition for labor in the 
manufacturing sector.  
 
6.3.3 Geography and population growth 
 
The geographic dummies are all insignificant. We expect coastal cities to have high 
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population growth because of faster development, but other variables in the equation, 
such as GDP growth, already capture the attractiveness of the coastal cities. We 
calculate the correlation coefficient and find the correlation coefficient between 
coastal city dummy and per capita GDP growth variable to be 0.36. The correlation 
coefficient between province capital city dummy and per capita GDP growth 
variable is 0.44.  
 
6.4 Summary of empirical results 
 
We summarize the key empirical findings of our study below. 
 
1. Positive labor supply shocks would decrease wage rate growth and per capita GDP 
growth.  
 
2. Both wage level and per-capita GDP show convergence over time. 
 
3. Fixed asset investment and foreign direct investment have much greater influences 
on per capita GDP growth than on wage growth. 
 
4. Human capital variable is important for wage growth but it does not help 
population to grow. It has negative impacts on GDP per capita growth. 
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5. Cities surrounded by high wage-growth cities tend to experience high wage and 
per capita GDP growth. Market potential raises wage growth rate but human capital 
potential decreases it. Market potential and human capital potential variables do not 
have significant impacts on per capita GDP growth. Infrastructure potential can help 
population growth and manufacturing employment potential decreases it. 
 
6. Coastal and middle China regions have apparent advantages on per capita GDP 
growth, but not on wage-rate and population growth, compared with western regions 
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CHAPTER VII Conclusions and Policy Implications 
 
Since the economic reform policy was executed in 1980s, urbanization has been an 
important approach to promote economic development and absorb rural labor 
surplus in China. Thus China’s urban study is attracting more attentions from 
scholars. Cities’ growth pattern and the key determinants have been studied by many 
western scholars as common institutional factors can be controlled. Our study 
examines productivity growth, investment growth and population growth in Chinese 
cities systematically. The main growth determinants and spatial city interactions are 
explored.  
 
Considering the imperfect mobility of the labor market in China and export-driven 
urban growth pattern, we employ wage rate, per capita GDP and population to 
measure productivity, capital investment and urban size respectively. The structural 
equations in our model are estimated by three-stage-least-square method. Our 
empirical findings provide both literature contributions and useful policy 
implications. 
 
7.1 Contributions to the literature 
 
Our study contributes to the literature in several ways. First, we provide a more 
systematic examination of the urban growth experience in China. We do so by 
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examining several urban growth measures as well as the interactions between them. 
We find the labor market is connected with both wage rate growth and per capita 
GDP growth. The positive labor shock impairs both wage rate growth and per capita 
GDP growth. We find convergence in all three urban growth measures which 
indicates low-growth cities are catching up the high-growth cities. Our findings are 
consistent with Anderson and Ge (2004) studying China urban growth from 1990 to 
1999. We think the convergence in population growth reflecting the urban policy in 
China, which restricts the expansion of large cities. We notice that people tend to 
move to high per capita GDP growth cities. That is consistent with our expectation.  
 
We find both physical capital and human capital are important determinants on urban 
growth. Physical capital investment such as fixed asset investment and FDI plays a 
significant role in per capita GDP growth. That proves the importance of investment 
for an export-driven economy growth pattern. Foreign direct investment can increase 
per capita GDP because GDP captures value added. State-owned-enterprises (SOEs) 
have negative effects on per capita GDP growth. It is consistent with other China 
urban study literatures such as Anderson and Ge (2004), Derek et al (2003), and Lin 
et al (2002).  
 
Human capital enhances labor productivity significantly. It is because high human 
capital helps technology innovation, which raises labor productivity as the new 
urban economic theory states. Human capital is a significant variable in all western 
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urban literatures. In China urban study, Anderson and Ge (2004) does not find 
significant role of human capital on population growth. But we find the positive 
impact of human capital on wage rate growth, proving that human capita can raise 
labor productivity as the theory states. The possible reason is that because of the 
imperfect labor mobility in China, the correlation between population and 
productivity growth is reduced. The human capital’s role cannot be reflected on 
urban size growth. 
 
The second contribution of our study is that we incorporate both the urban 
economics and economic geography theories in our model. Thus we investigate not 
only the effect of internal determinants on urban growth but also the spatial 
determinants as well as the spatial interactions among the cities. We find city spatial 
interactions can affect urban growth significantly. Surrounded by high-wage-growth 
cities will raise both wage-rate growth and per-capita GDP growth. The market size 
of the neighboring city will affect wage rate growth but not per capita GDP growth. 
Surrounded by a high-education city will decrease both GDP and wage rate growth. 
The labor mobility among cities may also be affected by the neighbor city 
performance. The main determinants are the infrastructure investment and the 
percentage of manufacturing sector. The reduced transportation cost promotes more 
labor mobility and manufacturing city can attract more people. 
 
We use regional dummy variables to capture regional development differences. They 
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are not significant in two of our three equations. It is possibly that the geographic 
information or regional differences has been captured by potential variables we use. 
But in per capita GDP growth equation, we find coastal regions and middle China 
cities have significant advantages in growth. That shows east coastal regions are 
leading the economic growth and western regions are lagged behind. 
 
7.2 Policy Implications 
 
Our study provides some meaningful implications as well. High-skill labor force is 
found to enhance a city’s wage-rate growth. That implies the investment on 
education is important to raise labor productivity. The negative effects of SOEs on 
urban growth support the continued SOE reform conducted by the government. 
Capital investment and foreign direct investment (FDI) play significant roles on 
boosting per capita GDP growth. That reflects the investment and export-driven 
growth pattern of cities. The spatial city interactions are proved to be crucial on 
urban growth. That will give some insights on local government to make city 
development plans.  
 
Some policy implications derived from our study are: 
 
1. Education investment is important to raise local labor productivity. Foreign direct 
investment raises per-capita GDP growth rather than productivity. Hence 
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government may emphasize education investment. More FDI can be induced to 
high-tech industries instead of low-skill cheap labor manufacturing industries. 
 
2. Labor market and urban growth are interacted. The restricted labor mobility will 
reduce the correlation between population growth and wage rate growth. Such 
situation might cause divergence on urban wage-rate growth. A more free labor 
market will be helpful to market efficiency and reduce the growth imbalances.  
 
3. The growth differences between coastal regions and western areas may be the 
result of economic reform policy. As these policies are implemented in east coastal 
regions first, the coastal cities show significant advantage in per capita GDP growth. 
Our results may imply that these policies are effective in promoting economic 
growth and government may consider expanding them to western regions as well. 
 
7.3 Limitations and further research directions 
 
We do have some limitations in our research: 
 
Data issue: The data issue is one of our limitations. Our study is cross-city empirical 
study and all variables are on city level. But since 1990, change of city boundaries 
may cause the population level statistics to change. It would be very hard for us to 
track all the changes and make adjustments. The population statistics is another 
 - 88 - 
concern. The population data given by China Statistics Bureau only cover those 
registered residents in the city. That may ignore the floating population which will be 
large in some big cities.  
 
Variable omissions: Compared with other western urban studies, our research only 
includes part of the urban growth determinants. We do not include factors regarding 
to market structure, industry specialization and etc because of data unavailability. 
That will provide some interesting topics for future research once the data is 
available. 
 
Our research also provides some interesting topics for further study: 
 
Labor mobility among cities: Although we have found labor movement affects urban 
growth, we do not analyze how labors with different skill levels affect city growth. 
We notice that people tend to move to high GDP growth cities more than high wage 
growth cities. One possible reason would be that high wage growth cities will also 
experience high living cost growth. Hence only those who can afford the living cost 
will move to the high-wage-growth cities. These labors are usually high skilled 
labors and hope to get higher wage. Further study could be done to investigate if 
high growth cities will attract more high skilled labors. 
 
City cluster effects on growth: We have done a preliminary study on how spatial city 
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interactions may affect city growth. We only use several potential variables to 
capture the neighbor city performance. We think it could be investigated further to 
describe the interactions among those cities especially for city clusters. As China is 
trying to develop several big city clusters in coastal regions and we think such study 


















 - 90 - 
Bibliography 
 
Anderson, G. and Ge, Y. (2005), The size distribution of Chinese Cites, Regional 
Science and Urban Economics 35, 756-776 
 
Anderson, G and Ge, Y. (2004), Do Economic Reforms Accelerate Urban Growth? 
The Case of China, Urban Studies, Vol. 41 No.11, 2197-2210 
 
Aimin Chen and N. Edward Coulson, (2002), Determinants of Urban Migration: 
Evidence from Chinese Cities, Urban Studies, Vol 39, No.12, 2189-2197 
 
Alberto Alesina and Dani Rodrik (1994), Distributive Politics and Economic Growth, 
Quarterly Journal of Economics 
 
Barro, R. (1991), Economic growth in a Cross-section of countries, Quarterly 
Journal of Economics CVI, 407-444 
 
Barro, R. and X. Sala-i-Martin, (1992), Convergence, Journal of Political Economy 
100, 223-251 
 
Baumol, W. J., (1986), Productivity Growth and Convergence, American Economic 
Review, Vol. 76 No.5, 1072-1085 
 - 91 - 
 Berry, C. R. and Glaeser, E. L. (2005), The Divergence of Human Capital Levels 
across Cities, NBER Working Paper 11617 
 
Roland Benabou (1991), Workings of a City: Location, Education and Production, 
NBER Technical Working Paper No. 113 
 
Black, D. and J. V. Henderson (2003). “Urban Evolution in the USA.” Journal of 
Economic Geography 3: 343-372 
 
Geogre H. Borts (1990), The Equalization of Returns and Regional Economic 
Growth, American Economic Review, 319-347 
 
Bradley, R. and Gans, J. S., (1998), Growth in Australian Cities, The Economic 
Record, Vol. 74 No.226, 266-278 
 
Catin, M., Luo and Huffel, C. V. (2005), Openness, Industrialization and geographic 
concentration of activities in China, World Bank Policy Research Working Paper 
3706 
 
Chen Hsin Ping, (2001), Urban Externalities and City Growth in Taiwan, The Annals 
of Regional Science 36, 531-550 
 - 92 - 
 Chinitz, B, (1962), Contrasts in agglomeration: New York and Pittsburgh, American 
Economic Review, Papers and Proceedings 52, 279-289 
 
Da Mata, D., U. Deichmann, J. V. Henderson, S. V. Lail and H. G. Wang (2005). 
“Examining the Growth Pattern of Brazilian Cities.” World Bank Policy Research 
Working Paper (3274) 
 
Da Mata, D., U. Deichmann, J. V. Henderson, S. V. Lail and H. G. Wang (2005). 
“Determinants of City Growth in Brazil.” NBER Working Paper w(11585) 
 
Démurger, S. (2002), Geography, Economic Policy, and Regional Development in 
China, NBER Working Paper 8897 
 
Derek, C.Jones, Cheng Li, Ann L. Owen (2003), “Growth and Regional Inequality in 
China during the Reform Era”, China Economic Review 14, 186-200 
 
Duranton Gilles (2002), City size distribution as a Consequence of the Growth 




 - 93 - 
Duranton Gilles and Puga Diego, (1999), Diversity and Specialization in Cities: Why, 
Where and When Does it Matter, Urban Studies, Vol. 37 No.3, 533-555 
 
Eaton J., and Eckstein Z. (1997), Cities and Growth: Theory and evidence from 
France and Japan, Regional Science and Urban Economics 27, 443-474 
 
Eckhout J., (2004), Gibrat’s Law for all Cities, American Economic Review, Vol 94 
No.5, 1429-1451 
 
Fujita, M., Henderson, J. V., Kanemoto, Y. And Mori, T. (2003), Spatial Distribution 
of Economic Activities in Japan and China 
 
Gabaix X., (1999), Zipf’s Law for Cities: An Explanation, Quarterly Journal of 
Economics, 739-767 
 
Glaeser, E., Sacerdote, B. and Scheinkman (1996), Crime and Social Interactions, 
Quarterly Journal of Economics, 507-548 
 
Glaeser, E, (1998), Are Cities Dying? The Journal of Economic Perspectives 12, 
139-160 
 
Glaeser, E., Kolko J. and Saiz A., (2000), Consumer City, NBER Working Paper 
 - 94 - 
7790 
 
Glaeser, E., (1999) The Future of Urban Research: Non-Market Interactions, 
Harvard University and NBER 
Glaeser, E. & Saiz, A., (2003), The rise of a skilled city, HIER discussion paper 2025 
 
Glaeser, E. L., Gyourko, J. And Saks, R. E., (2005), Urban Growth and Housing 
Supply, HIER Discussion Paper 2062 
 
Glaeser, E. L. and J. M. Shapiro (2003). “Urban growth in the 1990s: Is city living 
back?” Journal of Regional Science 43(1): 139-165 
 
Glaeser, E. L., H. D. Kallal and J. A. Scheinkman (1992). “Growth in Cities.” 
Journal of Political Economy 100(6): 1126-1152 
 
Glaeser, E. L., J. A. Scheinkman and A. Shleifer (1995). “Economic Growth in a 
Cross Section of Cities.” Journal of Monetary Economics 36(1): 117-143 
 
Gordon Anderson and Ying Ge, (2004), Do Economic Reforms Accelerate Urban 
Growth? The Case of China, Urban Studies, Vol 41, No.11, 2197-2210 
 
Hansberg, E. R. and Wright, M. (2005), Urban Structure and Growth, NBER 
 - 95 - 
Working Paper 11262 
 
Henderson, J. V and H.G. Wang, (2005), Urbanization and City Growth: The Role of 
Institutions, World Bank Research 
 
Henderson J. V., (1964), The Sizes and Types of Cities, American Economic Review, 
640-656 
 
Chun Chung Au and Henderson J. V., (2004), How Migration Restrictions Limit 
Agglomeration and Productivity in China, Brown University 
 
Jacobs, J., (1969), The Economy of Cities, New York: Random House, 1969 
 
Kelly, A. C. and Williamson, J. G., (1982), The Limits to Urban Growth: Suggestions 
for Macromodeling Third World Economies, The University of Chicago 
 
Kenneth A. Small, (2002), Chinese Urban Development: Introduction, Urban Studies, 
Vol 39, No.12, 2159-2162 
 
Kevin Honglin Zhang, (2002), What Explains China’s Rising Urbanisation in the 
Reform Era? Urban Studies, Vol 39, No.12, 2301-2315 
 
 - 96 - 
Li Haizheng and Zahniser Steven, (2002), The Determinants of Temporary 
Rural-to-Urban Migration in China, Urban Studies, Vol. 39 No.12, 2219-2235 
 
Lucas, R. E. (2004). “Life earnings and rural-urban migration.” Journal of Political 
Economy 112(1): S29-S59 
 
Lucas, R. E., JR.(1988). “On the Mechanics of Economic Development” Journal of 
Monetary Economics 22: 3-42 
 
Lucas, R. E., (2004), Life Earnings and Rural-Urban Migration, Journal of Political 
Economy, Vol. 112 No.1, S29-S59 
 
Malpezzi, S., K.-Y. Seah and J. D.Shilling (2004). “Is It What We Do or How We Do 
It? New Evidence on Agglomeration Economies and Metropolitan Growth.” Real 
Estate Economics 32(2): 265-295 
 
Marcotullio, P. J., (2002), Arrested Growth and Urban Sustainability in the Asia 
Pacific, Asia Pacific Viewpoint, Vol. 43 No.2, 223-236 
 
Mills, E. S., (1995), Projecting Growth of Metropolitan Areas, Journal of Urban 
Economics 37, 344-360 
 
 - 97 - 
Pan Zuohong and Zhang Fan, (2002), Urban Productivity in China, Urban Studies, 
Vol. 39 No.12, 2267-2281 
 
Porter, M. E. and S. Stern (2001). “Innovation: Location Matters.” MIT Sloan 
Management Review 42(4): 28-36 
 
Quigley, J. M. (1998). “Urban Diversity and Economic Growth.” Jouranl of 
Economic Perspectives 12(2): 127-138 
 
Rappaport, J. (1999). “Local Growth Empirics.” CID Working Paper 23 Harvard 
University 
 
Rauch, J., (1991), Productivity Gains from Geographic Concentration of Human 
Capital: Evidence from the Cities, NBER Working Paper 3905 
 
Romer, P., (1986), Increasing returns and long-run growth, Journal of Political 
Economy 94, 1002-1037 
 
Sharma Shalini, (2003), Persistence and Stability in City Growth, Journal of Urban 
Economics 53, 300-320 
 
Small, K. A. (2002), Chinese Urban Development: Introduction, Urban Studies, Vol. 
 - 98 - 
39 No.12, 2159-2162 
 
Solow, R. M., (1960), A Contribution to the Theory of Economic Growth, Quarterly 
Journal of Economics, 65-94 
 
Stansel Dean, (2005), Local decentralization and local economic growth: A 
cross-sectional examination of US metropolitan, Journal of Urban Economics 57, 
55-72 
 
Shuanglin Lin and Shunfeng Song, (2002), Urban Economic Growth in China: 
Theory and Evidence, Urban Studies, Vol 39, No.12, 2251-2266 
 
Shunfeng Song and Kevin Honglin Zhang, (2002), Urbanisation and City Size 
Distribution in China, Urban Studies, Vol 39, No.12, 2317-2327 
 
Workshop on China’s Urbanization Strategy: Opportunities, Issues and Policy 
Options, China State Development Planning Commission, Ministry of Construction 
and World Bank Group 
 
Xubei Luo, (2005), Growth Spillover Effects and Regional Development Patterns: 
The Case of Chinese Provinces, World Bank Policy Research Working Paper 3652 
 
 - 99 - 
Yuming Fu and Stuart Gabriel, (2006), Skill Complementarities and Self-selected 
Place-to-Place Migration in China’s Urbanization, Working Paper 
 
Zhao and Zhang, (1995), Urban Performance and the Control of Urban Size in China, 
Urban Studies, Vol. 32 No.4, 813-845 
 
Zuohong Pan and Fan Zhang, (2002), Urban Productivity in China, Urban Studies, 
Vol 39, No.12, 
 
 
 - 100 - 
Appendix I Variable Abbreviations
Abbreviations Descriptions
grlgnapop y logrithm of non-agriculture population growht rate
grlginc y logrithm of city wage growht rate
grlggdp y logrithm of city GDP per capita growht rate
grlgurbanarea y logrithm of city admin area change
lgnapop y logrithm of non-agriculture population in 1990
lggdp y logrithm of GDP per capita in 1990
lginc y logrithm of wage per capita in 1990
lgurbandensity y logrithm of initial urban density in 1990 (number of persons per sqm)
fixinv y cumulative fixed asset investment from 1990 to 2003 in logrithm
fdishare y the percentage of FDI among total investment from 1990 to 2003
soeshare





gp1 * y growth potential variable with distance scale equal to 1 σ
gp2 y growth potential variable with distance scale equal to 2 σ
gp3 y growth potential variable with distance scale equal to 3 σ
mp1 y market potential variable with distance scale equal to 1 σ
mp2 y market potential variable with distance scale equal to 2 σ
mp3 y market potential variable with distance scale equal to 3 σ
hp1 y human capital potential variable with distance scale equal to 1 σ
hp2 y human capital potential variable with distance scale equal to 2 σ
hp3 y human capital potential variable with distance scale equal to 3 σ
ip1 y infrastructure potential variable with distance scale equal to 1 σ
ip2 y infrastructure potential variable with distance scale equal to 2 σ
ip3 y infrastructure potential variable with distance scale equal to 3 σ
mep1 y manufacturing sector potential variable with distance scale equal to 1 
mep2 y manufacturing sector potential variable with distance scale equal to 2 
mep3 y manufacturing sector potential variable with distance scale equal to 3 
* we calculate potential variables using different distance scales. The scales measured by σ is
defined by the distance between Shanghai and Naijing. The value of potential variables will vary
with σ and it may help us to test the sensitivity of these potentials against distance. Please refer
to Section V for the formula we use to calculate potential variables
y the percentage of state-owned-enterprises employment among total
employment in 1990
y geographic dummies, equal to 1 for cities in coastal regions,
otherwise equal to 0
y geographic dummies, equal to 1 for cities in middle China regions,
otherwise equal to 0
y geographic dummies, equal to 1 for four municipalities and other
province capital cities, otherwise equal to 0
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Appendix II Data Descriptions *
Mean Median Maximum Minimum Std Dev
Growth variables **
GDP 0.718 0.741 1.229 -0.030 0.212
INC 0.732 0.721 0.997 0.521 0.084
NAPOP 0.235 0.209 1.063 -0.108 0.155
Initial variables ***
NAPOP † 1.508 1.468 2.875 0.809 0.391
GDP † 3.268 3.231 4.309 2.849 0.226
INC † 3.333 3.330 3.643 3.127 0.079
SCH16 0.029 0.021 0.116 0.005 0.022
SOESHARE 0.739 0.749 0.915 0.433 0.091
FDISHARE 0.017 0.009 0.174 0.000 0.025
FIXINV † 6.618 6.555 8.204 5.633 0.435
Notes:
*    Please refer to Appendix I for the short name of variables
**  Growth variables are the growth rate of relevant variables (in logrithm)
*** Initial variables are the level of these variables in 1990
†  The variables are all measured in Log level












Appendix III Correlation Marix *
GRLGGDP GRLGINC GRLGNAPOLGGDP LGINC LGNAPOP FDISHARE FIXINV SCHOOL16SOESHAREGP1
GRLGGDP 1.000 0.375 0.114 -0.147 0.287 0.333 0.405 0.443 -0.244 -0.424 0.174
GRLGINC 0.375 1.000 -0.001 0.289 0.130 0.309 0.140 0.475 0.285 -0.282 0.128
GRLGNAPOP 0.114 -0.001 1.000 0.107 0.224 -0.300 0.433 0.183 -0.136 -0.197 0.111
LGGDP -0.147 0.289 0.107 1.000 0.572 0.331 0.236 0.509 0.558 -0.098 -0.103
LGINC 0.287 0.130 0.224 0.572 1.000 0.293 0.447 0.522 0.118 -0.072 -0.203
LGNAPOP 0.333 0.309 -0.300 0.331 0.293 1.000 0.077 0.724 0.435 -0.238 0.082
FDISHARE 0.405 0.140 0.433 0.236 0.447 0.077 1.000 0.322 -0.042 -0.367 -0.013
FIXINV 0.443 0.475 0.183 0.509 0.522 0.724 0.322 1.000 0.336 -0.279 0.139
SCHOOL16 -0.244 0.285 -0.136 0.558 0.118 0.435 -0.042 0.336 1.000 0.185 -0.147
SOESHARE -0.424 -0.282 -0.197 -0.098 -0.072 -0.238 -0.367 -0.279 0.185 1.000 -0.260
GP1 0.174 0.128 0.111 -0.103 -0.203 0.082 -0.013 0.139 -0.147 -0.260 1.000
HP1 0.078 -0.044 0.039 -0.128 -0.268 0.053 -0.083 0.057 -0.130 -0.145 0.918
MP1 0.216 0.130 0.144 -0.041 -0.135 0.121 0.050 0.202 -0.158 -0.324 0.981
Notes:
2. Please refer to Appendix I for variables abbreviations.
1.The numbers appeared in this table are correlation coefficients which range between -1 and 1. Closing to 1 indicates high positive correlation w






Appendix IV Full Results of 3SLS Regression
Dependent Variable
Coefficient T-statistic Coefficient T-statistic Coefficient T-statistic
Constant 1.027 *** 4.3 0.451 1.6 -2.131 *** -4.0
GRLGNAPOP -0.257 ** 2.3 -0.355 1.5
GRLGGDP 0.378 *** 4.1
GRLGINC 0.358 1.4
GRLGURBANAREA 0.133 *** 5.0
LGNAPOP -0.156 *** 3.3 -0.080 0.8 -0.322 *** 8.6
LGINC -0.244 *** 3.3 -0.449 *** 8.0 0.64 *** 4.5
LGGDP
LGURBANDENSITY -0.009 0.7 -0.057 ** 2.2 0.037 1.5
FIXINV 0.156 *** 5.3 0.354 *** 5.4
FDISHARE 0.238 0.9 2.2 *** 3.9
SOESHARE -0.297 *** 4.8 -0.414 *** 3.3
SCHOOL16 0.585 ** 2.3 -2.139 *** 3.3 0.934 1.3
MP1 0.0029 ** 2.7 -0.003 1.2
GP3 0.031 ** 2.3 0.114 *** 4.2
HP2 -0.524 *** 3.4 -0.419 1.3
IP1 0.0013 ** 2.2
MEP2 -0.075 *** 2.6
COASTAL -0.005 0.3 0.0846 *** 2.5 0.041 1.4
CENTRAL -0.024 * 1.7 0.08 *** 2.6 0.027 0.9
PRIVCAP 0.09 *** 4.4 0.115 *** 2.6 0.011 0.2
R-square 0.480 0.617 0.313
SSR 0.824 3.917 3.741
S.E. of regression 0.062 0.136 0.132
D-W Statistic 1.432 1.408 1.402
Obs 228 228 228
Notes
1. *** indicates 1% significance level
     ** indicates 5% significance level
     *   indicates 10% significance level
2. Bold and Italic  indicates these variables are endogenous variables
2. R-square indicates the equation's overall coefficient of determination
6. All tests have been carried out in 228 observations.
7. The model use all the independent variables as instrument variables (IV) also.
3. The whole model is carried out with three-stage-least-square (3sls) regression method to
overcome the endogeneity problem. Three equations are estimated together within the model.
4. The dependent variable of each equation is: % change in wage growth in logrithm; % change
in GDP per capita growth in logrithm; % change in non-agriculture population growth in logrithm
5. The whole study period is from 1990 to 2003. All independent variables except stated
additionally are in 1990's initial level.
Wage-rate growth Per-capita GDP growth Population growth














Source: Choi & Zhang (2002), Metropolitan Governance in China, World Bank 
* We have 228 cities in our study database which include all 4 municipalities, 94 
prefectures in 26 provinces and 130 province municipalities. We do not include 
counties and towns which are small and data insufficient. We do not include Tibet in 
our sample because of the data problem. 
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